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STEPS IN THE RACE TO OUTER SPACE 


Assembling a station in space 


This imaginative but technically accu- 
rate illustration shows a permanent sat- 
ellite (center) being constructed in orbit 
around the earth. It generates its own 
heat and electricity from solar rays. 
Basic vegetation (such as algae) for 
oxygen as well as protein-rich foods are 
grown in hydroponic tubes in upper 
level ‘‘greenhouses.”’ 

New vistas in astronomy will be 
opened up by such a space station, 
because of perfect conditions for 
photography and spectroscopy. It will 
also provide unique conditions for ad- 


vanced research in physics, electronics, 
weather prediction, etc. Three such sta- 
tions, properly placed, could blanket the 
entire world with nearly perfect TV 
transmission. 

Atomic rocket vehicles with prefabri- 
cated skin layers (lower center) pro- 
vide building materials for the station, 
then return (bottom) to earth. Similar 
craft will service an established station 
(lower right), docking by electromagnetic 
pull in lower section of station’s axis. 


ENGINEERS e SCIENTISTS 
ArRh@4 needs key men to augment 
a broad research program in missile 
guidance and space technology. As de- 
signer and developer of all-inertial navi- 
gation systems for TITAN and ATLAS 
ICBM's, provides a stimulating 
atmosphere where creative talents can 
develop. Write to E. C. Lester, Profes- 
sional Placement, AE-1, Divi- 
sion, Garden City, N.Y. A Division of 
American Bosch Arma Corporation. 
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AND GHOST AWAY IN 


Here, in this standout engineering achievement by 
Goodyear, is UNMATCHED ALL-WEATHER 
MOBILITY for MISSILE SQUADRONS 


Adaptable to any missile operation where mobility is vital, 
Goodyear Aircraft’s complete ground support equipment 
moves swiftly and surely in deep snow, sand or mud — 
unhampered by weather extremes of from —65° to 125° F! 
This amazing mobility makes it possible to get out of the 
area fast once missile has been launched. 


Traveling on the unique low-pressure inflated Terra-Tire, 
the equipment outmodes conventional truck-type vehicles— 
gives the squadron “go-anywhere” mobility and vastly sim- 
plified logistics. 


EXAMPLE: For the U.S.A.E TM-76A Martin “MACE” 
the entire system is now completely air transportable, 
required equipment units reduced by a ratio of 3 to 1 and 


* GROUND HANDLING EQUIPMENT - ONE OF THE PRIME CAPABILITIES OF 


10 MINUTES- 


over-all weight cut 60%. 


And mark this: Built around a single type of power unit 
which is in world-wide military inventory—the concept 
meets all requirements of ordnance, communications, power 
and check out. 


Individual “packs” for the standardized prime movers 
include all needed supplies, check-out equipment, perfect 
guidance system environment, 3 different and independent 
communication systems—hydraulic, electric and pneumatic 
power, as well as ground cooling and fuel-start needs! 


Here is a major contribution—engineered by a leading 
team with firsthand understanding of the complete missile 
concept—a contribution of special importance when one 


. considers that ground support has often run as high as 60% 


of total missile cost. Please write for details. This experi- 
ence may solve your problem. Goodyear Aircraft Corpora- 
tion, Dept. 916FX, Akron 15, Ohio. 


Terra-Tire—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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...ts the Centaur (3-view at left), a new single-engine utility plane 
designed to perform a variety of tasks from small and unimproved 
fields. The manufacturer, Longren Aircraft Co., Torrance, Calif., 
reports take-offs in 325 ft. (725 ft. to clear 50-ft. obstacle) and no un- 
usual flight characteristics when carrying 1,800 lbs. of cargo. Normal 
cruise is 100 m.p.h. and stall occurs at 46 m.p.h. 
850 miles. The Centaur’s wings fold when required, and the aircraft, 
called ‘‘The Flying Workhorse,” is powered by a Lycoming R-680, 
300-hp. engine. The electrical system is 24-volt. 
in.; length, 31 ft. 9 in.; height in flight position, 13 ft. 10 in. 


Maximum range is 


Span is 40 ft. 5"/2 
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W. R. Sears, Robert R. Dexter, 
S. Paul Johnston 


Design, 
Structures, 
& Materials 


A. Francis Arcier 


Wellwood E. Beall 
William B. Bergen 


Fred N. Dickerman 
Robert L. Hall 
Edward H. Heinemann 
Harold D. Hoekstra 
C. L. Johnson 
Alexander Kartveli 
Kendall Perkins 
Richard L. Schleicher 
Edgar Schmued 

Igor I. Sikorsky 
Ernest G. Stout 
Kirby F. Thornton 
Walter Tydon 


Electronics 


K. C. Black 

Bruce G. Eaton, Jr. 
Richard B. Hubbard 
David S. Little 
Frank Mansur 

John Margosian 

P. C. Sandretto 


Business Staff: 


Advertising Manager: Joseph P. Ryan 
Western Representative: John Ball, Jr. 
Business & Production Manager: 


Hugh C. Judge 


Assistant Production Mgr. D. C. Lombardi 


Flight Propulsion 


George W. Brady 
Dimitrius Gerdan 
Leonard S. Hobbs 
R. P. Kroon 

Everard M. Lester 
W. G. Lundquist 
Abe Silverstein 
Philip B. Taylor 

E. S. Thompson 
Raymond W. Young 


Instruments 


Preston R. Bassett 
Victor E. Carbonara 
Charles H. Colvin 
Frank R. Cook 
Richard M. Mock 
Walter H. Skidmore 
R. C. Sylvander 


Air Transport & 
Operations 


Charles Froesch 

J. A. Herlihy 

John C. Leslie 
William Littlewood 
R. W. Rummel 

R. Dixon Speas 


| 

| 
| 
| 
ae 

. 

= 

| 


formerly 
AERONAUTICAL ENGINEERING REVIEW 


ENGINEERING 


A Report 


Edward C. Wells 
President, IAS 


W. J. Knapp and F. R. Shanley 


University of California 


Robert E. Roberson 


North American Aviation, Inc. 


Edward J. Knight, Jr. 


AiResearch Manufacturing Div. 
The Garrett Corp. 


Frederick Emmons Terman 
Stanford University 


Winfield H. Arata, Jr. 
Fairchild Engine and Airplane Corp. 


A Special Service 


23 


33 


39 


48 


50 


115 


17 
21 
31 


December 1958 


VOLUME 17 / NUMBER 12 


Featured in this issue 


Flight Test Fellowship Grads—Where Are They Now? 
What an IAS Flight Test Engineering Fellowship can mean to you. 


The Dual Responsibility of IAS Membership (Editorial) 


A thought-provoking assessment of the IAS and how it may continue as a vital 
force in the future. 


Ceramic Materials—Properties for Structural Applications 


Promising possibilities are seen in the use of prestressed ceramics for structures. 
The authors urge research along new lines. 


Some Problems of Space Navigation 


Seven are presented. First—there has been no comprehensive review of 
existing literature. : 


Pneumatic Motors for Aircraft Actuation Systems 


“‘Current programs . . . are aimed at increasing the range of temperatures 
to 1,500°F. and higher. . . .”’ 


Observations on Engineering Education 
"While we cannot beat the Russians on quantity, we can compete on quality.”’ 


Commercial Air Cargo Potential 


Improvements in cargo movement at the local level will be essential as 
550 m.p.h. transports become operational. 


Index to Volume 17 


A complete listing of news features and technical articles, indexed by subject and 
author, for 1958. 


Departments 


IAS News Notes 107 Books 


IAS News 112 Personnel Opportunities 


Dateline World 


121. Index to Advertisers 


Reviews 


International Abstracts 123 New Products and Literature 
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Experience—the extra alloy in Allegheny Stainless 
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A unique combination of highly desirable properties is the 
usual lesedaaien of Allegheny Stainless AM350 and AM355 
Steels. They combine high strength at both room and ele- 
vated temperatures, excellent corrosion resistance, ease of 
fabrication, low temperature heat treatment, good resistance 
to stress corrosion. 

They are proving the answer to many problems of the air 
age. Airframe and other structural parts, pressure tanks, 
power plant components, high pressure ducting, etc. are 
all natural missile and supersonic aircraft applications for 
AM350 and AM355. 


Availability: AM350, introduced several years ago, is available 
commercially in sheet, strip, foil, small bars and wire. 
AM355, best suited for heavier sections, is available in 
forgings, forging billets, plate, bar and wire. 

Corrosion resistant: Being stainless steels, these alloys resist 
corrosion and oxidation. Compared to the older, more 
familiar stainless grades, their corrosion rating is better 
than the hardenable grades (chromium martensitic) but 
generally less than the old corrosion resistant standbys, the 


WSW 7327 


EVERY FORM OF STAINLESS ... 
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ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


Here are the facts on AM350 and AM355, Allegheny Ludlum’s 
precipitation hardening stainless steels 


18 and 8's. Stress corrosion is resisted at much higher hard- 
ness levels than with martensitic stainless. 


Simple heat treatment: High strength is developed by two 
methods, both involving less than ordinary temperatures 
and minimizing oxidation and distortion problems. The 
most popular, and one that develops slightly better proper- 
ties, is the Allegheny Ludlum developed sub-zero cooling 
and tempering (SCT condition). The material is held at 
minus 100 F for 3 hrs plus 3 hrs at 850 F. Alternate method is 
Double Aged (DA): 2 hrs at 1375 F plus 2 hrs at 850 F. 


Easy fabrication: AM350 and AM355 can be spun, drawn, 
formed, machined and welded using similar procedures as 
with the 18-8 stainless types. In the hardened condition 
(SCT & DA) some forming may be done . . . 180 degree 
bend over a 3T radius pin. Also it can be dimpled in the 
hard condition to insure accurate fit-up. 

For further information, see your A-L sales engineer or 
write for the booklet “Engineering Properties, AM350 and 
AM355.” Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. AE-12. 
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1959 LEADERSHIP - William Littlewood, Vice President - E quipment Research, 
American Airlines, Inc., named American Honorary Fellow of the Institute 
for 1957, has been elected IAS President for 1959. He will take office at the 
Annual Meeting Honors Night Dinner at the Hotel Astor, New York City, on 
January 27th. Also elected by the Council were the following as Vice Presi- 
dents: Clifford C. Furnas, (F), Chancellor, University of Buffalo; Clarence 
L. Johnson, (F), Vice President - Research and Development, Lockheed Air- 
craft Corporation; I. Nevin Palley, (AF), Vice President - Engineering, Temco 
Aircraft Corporation; and Raymond C, Sebold, (F), Vice President - Engineer- 
ing, Convair Division of General Dynamics Corporation. Jerome Lederer, (F), 
Director, Flight Safety Foundation, was elected Treasurer. 


ANNUAL MEETING ADDENDUM - Since preparation of the Annual Meeting 
news report on Page 21 of this issue, planning has been completed for two ad- 
ditional technical sessions - Flight Testing, and Education, the latter in co- 
operation with the ASEE. Sessions now total 23. 


THE INSTITUTE'S Director of Publications, Welman A. Shrader, has announced 
appointment of John Ball, Jr., as Director of Public Relations for the IAS, and 
Western Representative of Aero/Space Engineering. His offices are located 
in the IAS West Coast Building, 7660 Beverly Boulevard, Los Angeles 36, Calif. 
Telephone: WEbster 1-1841. 


AERO/SPACE ENGINEERING will begin publication of another new monthly _ 
feature in January, when ''Letters to the Editor'' makes its debut, giving IAS 
members andother readers a voice in an especially-allocatedarea of the maga- — 
zine for the first time. Views on matters technical will be particularly wel- 
come, although no holds will be barred. Contributions cannot be acknowledged; 
all must be signed, but identities will be withheld on request. 


PUBLICATIONS OF NOTE: Two publications which may hold special interest 
for IAS members in coming months are the Aero/Space Engineering Gatalog 
‘for 1959, and the special Space Flight Issue of this magazine, The Catalog, 
with nearly 1,000 new headings added and otherwise brought up to date for 
greater service, is scheduled for publication in March. A/SE's Space Flight 
Issue will appear in April. It will supplant the special Electronics -Navigation- 
Guidance-Control issue which in former years has been published in May. The 
Space Flight Issue also will include these fields of interest. 
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News Notes ( Con't.) 


SECTION MEETINGS CALENDAR 


Baltimore: Dinner Meeting, The Martin Co., Middle River, Md. 
(Dinner at 6:30; classified meeting at 8.) 'The ASW Problem in 
Free World Defense."' Speaker, Rear Admiral John S. Thack, USN. 
Philadelphia: Dinner Meeting, Penn-Sherwood Hotel, Philadelphia. 


15 


(Dinner at 7; meeting at 8.) "Techniques of Aircraft Accident In- 
vestigation.'' Speaker, John F. Pahl. 
Wichita: Dinner Meeting, Innes' Main Dining Room, Wichita. (Social 


hour at 6:30; dinner at 7; meeting at 8.)"'Fifty-Five Years After the 


16 


18 


Wright Brothers--A Look Into the Future." Speaker, IAS President 
Edward C. Wells. 


Boston: Specialist Meeting, Massachusetts Institute of Technology, 


8p.m. ''Personal Observations of Soviet Engineering.'' Speaker, 
Professor Leon Trilling. 


San Francisco: Dinner Meeting, Ramor Oaks Restaurant, Atherton, 


19 


5-10 


May 25-27 


June 11-13 


Dec. 17 
1959 
Jan. 26-29 
Mar. 5-6 


June 16-19 
Oct. 29-31 


1959 


5-16 


8 p.m. "Recent Developments in Ramjets." Speaker, E. Perchonok. 
Texas: Dinner Meeting, Carter Field. (Social hour at 7; dinner at 
8.) Wright Brothers Lecture on French aeronautical research. 
Speaker, Maurice Roy. 


JOINT MEETINGS CALENDAR 


1959 Nuclear Congress, Municipal Auditorium, Cleveland. 
National Telemetering Conference, Cosmopolitan Hotel, Denver. 
Sponsored by IAS, ARS, ISA, and AIEE. Theme, "Investigation 
of Space."' 

1959 Heat Transfer and Fluid Mechanics Institute, University of 
California, Los Angeles. Cosponsored by IAS. 


NATIONAL MEETINGS CALENDAR 


Wright Brothers Lecture, Natural History Building Auditorium, 
Smithsonian Institution, Washington, D. C. French aeronautical 
research will be discussed by Maurice Roy. 


Twenty-Seventh Annual Meeting, Astor Hotel, New York. Honors 
Night Dinner, Tuesday, January 27. 

Flight Propulsion Meeting, (Classified), Hotel Carter, Cleveland. 
National Summer Meeting, Los Angeles, California. 

National Midwestern Meeting, Wichita, Kansas. 


INTERNATIONAL MEETINGS CALENDAR 


Seventh Anglo - American Aeronautical Conference, New York. 
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News 


. a record of people and events of interest to Institute Members 


IAS Annual Meeting to Serve Interests 
in 21 Aero/Space Fields 


acs interests in 21 specific aeronautical and space fields, and many branches, 
will be served at the IAS 27th Annual Meeting at the Hotel Astor, New York, on 
January 26-29, 1959. T. Keith Glennan, NASA Administrator, will be guest speaker 


at the Honors Night Dinner on Jan. 27. 

Edward C. Wells, retiring IAS Presi- 
dent, will be Toastmaster at the Dinner 
and will present the John Jeffries, 
Robert M. Losey, Sylvanus Albert 
Reed, Lawrence Sperry, and Grover E. 
Bell awards. He also will name those 
elected to Honorary Fellowships and 
Fellowships, both American and non- 
American, for 1958. 

Programs listing the sessions, all 
papers to be presented and their authors, 
and other pertinent data in detail will 
be mailed individually to IAS members. 

Again anticipating trends in the 
steady advance of aero/space research 
and development, IAS Annual Meeting 
planners have scheduled sessions as out- 
lined below. (Readers are referred to 
the official program for complete in- 
formation. Chairmen are identified 
herein only if their acceptances of IAS 
invitations have been received at this 
writing.) 

Space Exploration 

There will be three sessions and one 
discussion—general in nature—on this 
topic. Chairmen: Prof. Charles S. 
Draper, of M¥1.T.; Prof. Courtland D. 
Perkins, of Princeton; and Brig. Gen. 
Don Flickinger, USAF (MC). 


Propulsion 
Two sessions are being arranged. 
Structures 


Chairmen of two sessions on this 
subject are Samuel Levy, Missile and 
Ordnance Systems Dept., General Elec- 
tric Co.; and Prof. E. E. Sechler, of 


Aerodynamics 


There will be four sessions in this 
field. Chairmanships have been ac- 
cepted by Prof. Lester Lees, of C.I.T.; 
and Galen B. Schubauer, of the Na- 
tional Bureau of Standards. 


Management 


One session. Chairman: Edward A. 
Ledeen, of Wright Aeronautical Divi- 
sion, Curtiss-Wright Corp. 


T. Keith Glennan 


Supersonic Jet Transports 

One session. Chairman: R. Dixon 
Speas, of R. Dixon Speas Associates. 
Air Transportation (All Weather) 

One session. Chairman: David S. 
Little, of American Airlines, Inc. 
STOL/VTOL 

Jointly with AHS. One session. 
Chairman: Col. Michael Strok, USA. 
Rotary Wing Aircraft 

Jointly with “AHS. One session. 
Chairman: Charles M. Seibel, of The 
Cessna Aircraft Co. 

Meteorology 

Jointly with AMS. One session. 
Chairman: Prof. Sverre Petterssen, 
University of Chicago. 

Aeroelasticity 


One session. Chairman: Holt Ash- 
ley, of M.I.T. 


Balloons 
In cooperation with ONR. Two ses- 
sions. Chairmen: D.H. Menzel, Har- 


vard Observatory; and Capt. N. L. 
Barr, USN. 


Nine IAS Members. 
Staff NASA Posts 


The National Aeronautics and Space 
Administration, like its predecessor 
NACA, boasts a host of IAS members in 
top posts. 

Hugh L. Dryden (HF), former NACA 
Director, is NASA Deputy Administrator. 

Abe Silverstein (F) has been appointed 
Director of Space Flight Development. 
He also is a member of this magazine’s 
Flight Propulsion Editorial Advisory 
Committee. 

Abraham Hyatt (AF), former BuAer 
Chief Scientist and Research & Analysis 
Officer, has been appointed Assistant 
Director for Propulsion. 

Other IAS members and their NASA 
jobs are John W. Crowley, Jr. (F), 
Director, Aeronautical and Space Re- 
search; Newall Sanders (AF), Assistant 
Director for Advanced Technology; Ira 
H. Abbott (F), Associate Director, Aero- 
dynamics and Space Mechanics; Addison 
M. Rothrock (F), Associate Director, 
Propulsion; and Richard V. Rhode (F), 
Associate Director, Materials, Structures, 
Loads, and Operating Problems. 

John F. Victory (M), NACA Executive 
Secretary, was appointed Assistant to 
Administrator T. Keith Glennan. 


Benford to Head Medical Agency 


Colonel Robert J. Benford, USAF 
(MC), a member of this magazine’s 
Editorial Advisory Committee Special- 
ties Panel, has been named Director of 
the Armed Forces Medical Publication 
Agency and Editor, U. S. Armed Forces 
Medical Journal. 

Since 1955, Colonel Benford has been 
Editor of the Journal of Aviation Medicine, 
official publication of the Aero Medical 
Association. He was Staff Surgeon, 
20th Bomber Command during World 
War II. 


AC Spark Plug Division Is 
New Corporate Member 


AC Spark Plug Division, General 
Motors Corp., has joined the IAS as a 
Corporate Member. Headquarters for 
the division is in Flint, Mich. 

Founded in 1908, it is one of GM’s 
major divisions and has one of the largest 
and most diverse engineering groups in 
the corporation. It produces automotive, 
aircraft, and marine accessories and has an 
electronic engineering and production 
organization as well. Most of AC’s 
military, electronic, and gyroscope oper- 
ations are centered in Milwaukee, Wis. 


(Continued on page 27) 


December 1958 + Aero/Space Engineering 21 


Ne 
— 
é 
A> 
f 
| 
ivi 
; 


Privacy, meditative thought, ideas. These are the pillars 
of the house called creativity. 

Mindful of the requisites for resultful thinking, the 
Hughes Research & Development Laboratories provide 
all engineers with either private or semi-private offices. 
With this emphasis on privacy, searching minds are 
able to probe the vastly: complex problems associated 
with advanced electronics. 


If you are capable of making significant advances to 
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creativity 


the state of the art...if you demand privacy...if you 
search for plentiful intellectual and monetary reward... 
write directly to: Dr. Allen Puckett, Associate Director, 
Systems Development Laboratories, Hughes Aircraft 
Company, Culver City 30, California. 


the West's leader 
in advanced electronics 
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David G. Powell 


Warren J. North 


William B. Browne 


Flight Test Fellowship Grads— 


knowledge, greater pro- 
fessional ability, broader vision, and 
eligibility for positions of significant 
responsibility—these are a few of the 
advantages which come to the IAS 
Flight Test Engineering Fellows. Of 
the three who have completed their 
course of study at Princeton (two 
others are still on campus), one is now 
a Research Aerodynamicist, one a 
Missile Design Specialist, and the other 
a Vanguard engineer. All agree the 
IAS Fellowship has been a valuable 
asset to their careers. 

David G. Powell, first to receive the 
IAS Fellowship (1954) is a Research 
Engineer at  Lockheed’s California 
Division. Mr. Powell has said that 
“after the first vear [at Lockheed] I 
Was assigned to the Research Group as 
an aerodynamicist. My work here 
consists of performance and stability 
analyses of preliminary designs and the 
development of current Lockheed air- 
craft, as well as research projects. 

“In working with current aircraft, 
my flight test training is of paramount 
value, since many of our aircraft are 
how going through flight test develop- 
ment. 


“All of my graduate course study and 


Where Are They Now? 


thesis experience have been of direct 
use in the present assignment.” 

Warren J. North recently 
assigned to a Missile Design Panel at 
the NASA Lewis Research Center in 
Cleveland. When he was Assistant 
Chief, Aerodynamic Noise Research 
Branch at Lewis, Mr. North wrote as 
follows: ‘“...I have realized how 
fortunate I was to have had the opper- 
tunity to study at Princeton. 

“T have written a report on_air- 
craft dynamic stability using theory 
acquired at Princeton. Currently, in 
addition to work on aerodynamic noise 
research, I am using electronic com- 
puters to investigate several new aspects 
of dynamic stability for high-per- 
formance airplanes. 

“One gratifying aspect of the Fellow- 
ship tour was the enjoyment my wife 
and children realized. They talk often 
of our Princeton friends and neighbors.” 

William B. Browne worked as an 
Aerodynamics Engineer with the Martin 
Company in Baltimore after his studies 
at Princeton. He has described his 
Fellowship as having played a “very 
valuable” role in his work with tra- 
jectory optimization and range safety 
studies connected with Project 


Vanguard. He is currently assigned to 
a highly classified project for the 
Martin Co. 

Franklin F. Eckhart, another Fellow- 
ship winner who began his second year 
of study last September, wrote to the 
IAS recently, outlining his curriculum 
and adding that “I have continued my 
military flying in the Naval Air 
Reserve. . .at Lakehurst, N.J. 

“This past semester has really been 
quite challenging, mainly because I 
had to readjust to a rigorous academic 
schedule.” (Mr. Eckhart was _ previ- 
ously a Navy jet pilot.) ‘‘Now that I 
have made that adjustment, I am 
eagerly looking forward to the [next] 
semester.” 

If you are interested in the IAS 
Flight Test Engineering Fellowship, you 
may apply for the 1959 Award, provided 
you will have received vour Bachelor’s 
Degree by June of next vear and you 
are a U.S. citizen. Details regarding 
the Fellowship (total award, $7,300) 
and applications may be obtained by 
writing a brief letter, endorsed by a 
sponsoring reference, to: Flight Test, 
IAS, 2 East 64th St., New York 21, 
N.Y. All application forms must be 
received before March 1, 1959. 
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Projects meeting the ever increasing needs of Advanced Power S$ 
are currently under way at Marquardt. Here, in an environment that stimulat 
Marquardt engineers and scientists are engaged in the following diversified areas: 


ystems for Air and Space operations 
es creative hypotheses, 


ADVANCED PROPULSION CYCLES 

* Ramjets for cruise propulsion for hyper- 
velocity missiles and piloted aircraft and as 
accelerating devices for Space Vehicles 
Electrical Propulsion— Plasma Jets, Ion Propulsion 
and Magnetohydrodynamics 

* Nuclear Ramjet 


EXOTIC FUELS 
+ Evaluation—Energy, 

Compatibility and Logistics 
CONTROLS & ACCESSORIES 
* Hot Gas Servo Systems 
+ Accessory power for Space application 
+ Variable geometry Inlet Controls 


In addition, current application projects include supersonic ramjet power for Bomarc, Super Bomare, 
X-7 (test vehicle), Q-5, and Kingfisher. 
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(Continued from page 21) 


AC is producing inertial guidance sys- 
tems for the Thor and is developing 
systems for the Regulus and Mace missiles. 
The division also is active in the develop- 
ment of bombing navigational computers, 
sights, and jet-engine fuel controls. 

Jospeh A. Anderson, a GM Vice-Presi- 
dent, is General Manager of the division. 
Martin J. Caserio is Manager of its Mil- 
waukee operations. 


New Manual Sent to 
Student Branches 


A new Student Branch Manual, illus- 
trated with bright cartoons, has been 
published and distributed by the IAS to 
all Branch officers 
and Faculty Ad- 
visers. 

Ideas which have 
made Student 
Branches successful 
have been gathered 
together in the 1958 
revised edition. 
The Manual tells 
with story and 
pictures how the 
Branch is established, how it functions, 
and how it benefits student members. 

The student’s role in the IAS is dis- 
cussed in the introduction, along with the 
Institute’s place in the aero/space in- 
dustry. There also is a section devoted 
to Branch rules and by-laws. 

The purpose of the Manual is to outline 
Branch operations and to serve as a 
reference guide for the administration of 
Branch business. 


BULLETIN BOARD | 


Student Conferences 
Add Doctoral Division 


Another division in which doctoral 
candidates may compete separately has 
been added to the IAS Regional Student 


Brig. Gen. H. F. Gregory, USAF (AF), retired 
from the Air Force on October 31. He had 
been Commander, Air Force Office of Scientific 
Research, Air Research and Development Com- 
mand. 


Conferences. The 1959 competition will 
include Undergraduate Division, Master’s 
Division, and Doctorate Division prizes. 

The announcement was made in a new 
booklet, Ground Rules, published for those 
responsible for conference planning and 
operation. The booklet organizes pro- 
cedure for all conferences to ensure equi- 
table financial assistance from the Minta 
Martin Aeronautical Student Fund. It 
also provides aids for better coordination 
between conference sponsors and IAS 
National Headquarters. 

Ground Rules has been mailed to Student 
Branch Faculty Advisers and Conference 
Hosts. 


Heat Transfer Institute 
Scheduled for Los Angeles 


The 1959 Heat Transfer and Fluid 
Mechanics Institute will take place at the 
University of California, Los Angeles, 
June 11-13. It will provide an oppor- 
tunity for authoritative discussion of 
fundamental ideas at an early stage of 
their development. 

Emphasis will be placed on considera- 
tion of thermal phenomena, chemical 
reactions, electromagnetic fields, thermal 
radiations, and low pressures. 

Original technical papers scheduled 
will be preprinted in full, and copies will 
be mailed to preregistered participants 3 
weeks before the meeting. 

The following officers are in charge of 
the meeting: General Chairman, E. L. 
Knuth, Department of Engineering, Uni- 
versity of California; Committee Chair- 


tas News 


Donald W. Douglas, Sr. (HF), has been 
awarded The Franklin Institute's Franklin Medal 
for “his creative engineering in the field of 
aeronautical design...particularly [for] the 
DC series of transport airplanes...and_ in 
recognition of his engineering genius which has 
provided inspired leadership for the technical 
developments of his industrial organization.” 
Thomas Edison was first recipient of the medal in 
1915. 


man, Papers, A. Mager, Marquardt 
Aircraft, and E. Meyer, Rocketdyne; 
Program, D. Masson, RAND Corp.; 
and Arrangements, J. C. Dillon, Uni- 
versity of California. 


News of Members 


Lee Arnold (AF) has been named Pro- 
fessor and Chairman of the Department 
of Aeronautical Engineering, and Direc- 
tor, Guggenheim School of Aeronautics at 
New York University. He formerly was 
Professor, Institute of Flight Structures, 
Columbia University. 

Donald C. Berkey (M) has been named 
General Manager, Jet Engine Depart- 
ment, in General Electric’s Aircraft Gas 
Turbine Division. He formerly was Man- 
ager, Applied Research Operation, Flight 
Propulsion Laboratory Department. 

E. Arthur Bonney (M), former head, 
Aerodynamics Group at Johns Hopkins 
Applied Physics Laboratory, entered 
Gordon Divinity School, Beverly Farms, 
Mass., in September. 


Richard H. Brown (A) has become a 
member of the Defense Research Staff, 
Massachusetts Institute of Technology 
Instrumentation Laboratory. He for- 
merly was with the Southern California 
Cooperative Wind Tunnel, California 
Institute of Technology. 


Robert H. Dufort (M) has joined 


Cornell Aeronautical Laboratory, Inc., 
as Principal Aeronautical Engineer, Sys- 


tems Synthesis Department. He _ for- 
merly was Project Engineer, Rockets 
Division, Bell Aircraft Corp. 

Harry E. Emlet, Jr. (A), has joined 
Analytic Services, Inc., as Research Ana- 
lyst. He had held the same position with 
Covey Division of Melpar, Inc. 

Andrew A. Fejer (AF) has been named 
Director, Mechanical Engineering De- 
partment, Illinois Institute of Technology. 
He formerly was Chairman, Department 
of Mechanical Engineering, University 
of Toledo. 

D. R. Gero (AF) has been appointed 
to the position of Vice-President and 
General Sales Manager, G. M. Giannini 
& Co., Inc. He moves up from Vice- 
President, West Coast Avionic Divisions. 

Everard M. Lester (AF) has been 
appointed General Manager, Engine Divi- 
sion, Fairchild Engine and Airplane Corp. 
He had been Assistant General Manager 
of the Division since 1951. 

Wilbur C. Nelson (AF) has been re- 
appointed Chairman, Department of 
Aeronautical Engineering, for a period 
of 5 years. He has been Chairman of 
the Department since 1953. 
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AiResearch gas turbines proved 


most versatile and reliable... 


Multipurpose v4 
Gas Turbine Unit. 
Airborne, ground power for 
heating, cooling, starting, 
electrical, hydraulics, 
pressurization of 
military aircraft. 


Gas Turbine 
Compressor. Standby 
in-flight pneumatic power for 
turbine-powered transports. 


AiResearch Gas Turbines are used in 
hundreds of applications: auxiliary 
power and ground support for missile 
systems, military and commercial air- 
craft; main engine starting, electrical 
and pneumatic power, air condition- 
ing, pressurization, pre-flight check- 
out, snow and ice removal; prime 


Power Unit. Multiple engine 
starting, ground electronic cooling, 
electrical and hydraulic power, trailer or pod mounted. 


Ss,000 


operation 


Gas Turbine Compressor 


power for helicopters; variety of 
ground applications or aboard aircraft 
for mobile or stationary use. 
Advantages: these lightweight units 
are air transportable as fixed installa- 
tions, detachable pods or portable 
vehicles; supply low pressure air and 
shaft power from 30 H.P. to 850 H.P.; 


Gas Turbine Power Unit. Aircraft and 
missile ground support to drive 
generators, pumps, compressors. 
Weighs only 45 Ibs. 


Gas Turbine 
Compressor. 
Powers air transport- 
able pod for engine 
starting, ground check-out, 
ice and snow removal. 


Gas Turbine Compressor 
Power Unit. Electrical and 

pneumatic ground power 
source for jet transports. 


Gas Turbine 

Generator Set. Primary 
electrical power for 
missile launchers, 
guidance and 
refrigeration 

systems. 


provide variety of electrical power — 
9 to 150 KW, 60, 400 and 1200 CPS, 
AC or DC; have highly refined self- 
regulating controls and operate in any 
weather; have instant push-button 
starting ; time between overhauls 1000 
hours or 3000 starts. 
Your inquiries are invited, 


ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING, OFFICES IN MAJOR CITIES 


LiResearch Manufacturing Divisions 


eles Los Angeles 45, California « Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Gerhard Neumann (M) has been 
named General Manager, Small Aircraft 
Engine Department, in General Electric’s 


Aircraft Gas Turbine Division. He for- 
merly was General Manager, Jet Engine 
Department. 


Claude F. Riley, Jr. (M), has joined 
Spencer Stuart & Associates, Inc., as a 
member of its Chicago headquarters Staff. 
He formerly was an Associate in Booz, 
Allen & Hamilton. 


Anatol Roshko (AF) has been promoted 
from Assistant Professor to Associate 
Professor at California Institute of Tech- 
nology. 


Harner Selvidge (M), Staff Engineer, 
Bendix Aviation Corp., has been elected 
President of the Soaring Society of Amer- 
ica. 

Martin Schilling (M) has been ap- 
pointed Programs Manager and Director, 
Advanced Development, at Raytheon’s 
Missile Systems Division. He had been 
Chief, Projects Management Staff, R&D 
Division, Army Ordnance Missile Labora- 
tories. 


Murry Schoenberger (A) has joined 
the Naval Air Test Facility, Lakehurst 
NAS, N.J., as Aeronautical Structural 
Development Engineer. He formerly was 
affliated with Fairchild Engine and 
Aircraft Corp. as Stress Engineer, Fair- 
child Aircraft Division. , 


Richard A. Schram (AF) has joined 
Chicago Aerial Industries as Director 
of Public Relations. He formerly was 
Assistant Sales Manager, Shafer Bearing 
Division, Chain Belt Co. 


Paul A. Schweizer (M), Vice-President 
and General Manager, Schweizer Air- 
craft, has been elected a Vice-President 
of the Soaring Society of America. 


Guy C. Shafer (M), formerly General 
Manager, General Electric’s Small Aircraft 
Engine Department, has been assigned toa 
special task force on the Electronic Aids 


to Industrial Management Project for 
G-E. 


Sir Geoffrey I. Taylor (HF), former 
Yarrow Research Professor of The 
Royal Society of London, has been 
awarded the ASME Timoshenko Medal 
for “his many fundamental contributions 
to a better understanding of the mechanics 
of solids and fluids.’ 


Milton D. Van Dyke (A) has become 
visiting professor in the Faculty of 
Sciences, University of Paris, during the 
1958-1959 academic year. He is on 
leave from the NASA Ames Research 
Center. 


Theodore von Karman (HF), AGARD 
Chairman, has been awarded the ASME 
Timoshenko Medal for “his contribution 
to the mechanics of fluids and solids, 
particularly those leading to major 
advancements in aeronautics.” 


Maurice A. Walter (M) has been ap- 
pointed Manager, Contracts Services, 
in the Subsystems Division of Servomech- 
anisms, Inc. He formerly was Chief, 
Engineering Services. 


(IAS News Continued 
on page 103) 


Necrology 


B. W. Ainsworth 


The Institute has learned of the death 
of B. W. Ainsworth (A), former Assistant 
to the General Manager, Sikorsky Air- 
craft Division, United Aircraft Corp. 
He was 72. 

Mr. Ainsworth was educated in English 
schools and, when World War I began, 
was studying engineering at London 
University. Between 1914 and 1918 he 
served as a member of the British War 
Mission to the United States as a Lieu- 
tenant in the Royal Army Service Corps 
and Engineering Specialist and Inspector 
of Mechanical Transport. 

After the war he worked for the Loco- 
mobile Co. in various managerial posts. 
He held a succession of jobs in the auto- 
motive field: Vice-President of Rolls- 
Royce of America and Vice-President and 
General Manager, Brewster Co., including 
its Aviation Division. 

With the late Comdr. James B. Taylor, 
Jr., he founded (1934) Taylor-Ainsworth, 
Inc., test pilots and aviation consultants, 
with which he served as Vice-President 
and Treasurer. In 1940 he joined the 
Gray Manufacturing Co. as Executive 
Vice-President, and in 1942 he joined 
Sikorsky. 

Besides his membership in the IAS, he 
was also a member of the Wings Club and 
the Institute of Automobile Engineers 
(England). 


John C. Fowler 


The IAS has learned of the death on 
November 3, 1957, of John C. Fowler (A), 
owner of Fowler Aero Service, Burbank, 
Calif. He was 44. 

A graduate of Los Angeles City College, 
Mr. Fowler began his career in aviation 
with the Pan-American Navigation Serv- 
ice in 1942. As Chief Instructor, he 
was in charge of training programs, in- 
structors, students, materials, and poli- 
cies. 

Mr. Fowler was born in Des Moines, 
Iowa, in 1913. He was also a member of 
the Institute of Navigation. 


John L. Genta 


Commander John L. Genta, USN (A), 
was killed by lightning on August 1. He 
was 40 years old. 

Commander Genta attended Black- 
burn College, Carlinville, Ill., the Uni- 
versity of Illinois, and Massachusetts 
Institute of Technology. 

He became a Naval Aviation Cadet in 
1940 and was assigned to the Pacific Fleet 
during World War II. He was head of 
the Department of Test Flight and In- 
spection, NAS Beaufort, S.C., from July, 
1944, to February, 1945. 

Commander Genta held a commercial 
pilot multiengine land and sea license and 
was holder of the Air Medal. 


Harold P. Henning 


Harold P. Henning (M), Operations 
Manager, General Motors Air Transport 


December 1958 


Section, died on September 12 after a 
long illness. He was 57. 

Mr. Henning began flying in 1922 while 
a civil engineer in highway maintenance 
and construction at Santa Fe, N.M. He 
barnstormed throughout the Southwest 
for a year before getting into the aerial 
and ground mapping business in 1926. 

The following year, he organized and 
operated an aerial mapping and engineer- 
ing service company, selling services to 
oil producing and pipe-line companies and 
transmission line, highway, and taxation 
projects. 

Between 1929 and 1935, he was em- 
ployed in the aviation department of. The 
Texas Co. where he assisted in the develop- 
ment and flight testing of aviation petro- 
leum products. He also worked in sales 
and advisory capacities contacting airline, 
manufacturing, and operating companies. 

He established and operated (as General 
Manager) the Booth-Henning Co. at 
Dallas, Tex., in 1935. He built a com- 
plete engine and aircraft overhaul base, 
the first equipped to handle every type 
of aircraft then flying with CAA-approved 
airframe, engine, propeller, instrument, 
accessory, and radio shops. 

In 1939 he sold his interest in this busi- 
ness and went to work for Stinson Aircraft 
as Division Sales Manager. 

Upon recommendation of James H. 
Doolittle, Mr. Henning was employed by 
the Ford Motor Co. in July, 1941. He 
supervised the layout and construction of 
Willow Run Airport, including all fixed 
installations. He organized flight oper- 
ations and had responsibility for testing of 
all aircraft after they left the assembly 
line. He selected the firm’s nucleus of 
pilots, flight engineers, and mechanics 
and personally piloted the first production 
B-24 at Willow Run. 

Mr. Henning also established a flight 
research program for high-altitude tests 
on the R-2800 engine ignition development 
and participated in extreme altitude tests 
in decompression and cold chambers. 
He also flew nearly every type of U.S. 
military aircraft then current. 

He joined Bell Aircraft in 1944 as Assist- 
ant Manager of Flight Research, a job that 
involved test flying and direction of de- 
partmental activities. 

He was also a member of the National 
Aeronautic Association, Fédération Aéro- 
nautique Internationale, and Quiet Bird- 
men. 


John J. Herfurth 


The IAS has learned of the death of 
John J. Herfurth (M), an Aerodynamics 
Engineer in Douglas Aircraft Company’s 
Aerodynamics Section. 

Mr. Herfurth was born in Milwaukee, 
Wis., September 29, 1928. He held a 
Bachelor of Aeronautical Engineering 
degree and an M.S. in Aeronautical 
Engineering, both from the University of 
Minnesota where he studied from 1946 to 
1951. 

Mr. Herfurth had been a Student Mem- 
ber of the Institute. 
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* Combines with the B& K Level Recorder for ~ 
Time Automatic Analysis and data plotting. 
The new Audio Frequency Spectrometer Model 2110 features finds 
ee switch selection of the meter rectifier characteristic for either appt 
a true RMS, average, or peak reading of analyzed values. assu 
The RMS indication is most frequently preferred for noise and “ee 
ook vibration measurements because of its direct relation to the . 
oe energy of the signal being measured. The true RMS character- the 
S384 istic in the meter circuit is obtained by approximating the square- 900 
law curve with straight line portions. An accuracy of 0.5 db is 17 3 
obtained for the measurement of signals with crest factors up to 5. E 
Thirty 3 octave band filters are used in the Model 2110 to dyn 
extend the frequency range for complex signal analysis to be rem 
from 35 c/s to 36,000 c/s. Optional ' octave filters may be ener 
added to extend the low frequency range down to 14 c/s. These vehi 
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plugged directly into a front panel jack on the Model 2110. Assi 
ia As a linear amplifier, the spectrometer Model 2110 covers the 7 
, ' frequency range 2 c/s to 36,000 c/s, a feature especially of 7 
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U.S.S.R. General, Engineer Views 
Utility of Aero/Space Vehicles 


@ In the Soviet monthly journal Herald , 


of the Air Fleet, January, 1958, Prof. 
G. I. Pokrovskiy, a major general of the 
Engineering and Technical Service, has 
written an article titled ““From Aerody- 
namic Flight to Space Flight.’’ Pokrov- 
skiy identifies the terrestrial-bound 
atmosphere as comprising three ‘‘zones”’ 
from the standpoint of flight condi- 
tions—lower, middle (or transitional), 
and upper (or space equivalent). The 
middle zone, he states, ranges from 20 to 
120 miles thick, and, while prolonged 
flight in this zone is not feasible, space 
vehicles must traverse it. To do so, 
Pokrovskiy suggests that a speed not 
exceeding Mach 3 will be found most 
advantageous in order to avoid excessive 
aerodynamic heating in the transitional 
zone. 

Pokrovskiy devotes considerable at- 
tention to expressing formulas showing 
the relationship of space-flight velocity 
to lift and centrifugal forces. Thus, he 
finds that orbital velocity can be written 
approximately as V, = W/g/(R + A), 
assuming a uniform gravitational field, 
where R is the earth’s radius, A is or- 
bital altitude, and g is acceleration due 
togravity. (Using this formula, we find 
that the orbital velocity of a satellite 
200 miles high would be approximately 
17,300 m.p.h.) 

Except for a brief discussion of aero- 
dynamic heating zones at altitude, the 
remainder of the article dealt with the 
energy requirements for orbital space 
vehicles. _Pokrovskiy illustrates this 
aspect effectively by use of a comparison. 
Assume that it is desired to deliver a 
load by aircraft a distance of 8,000 nauti- 
cal miles at a speed somewhat in excess 
of Mach 1. Then, since the effective 
engine thrust will approximately equal 
the aircraft weight, 48.6 million ft.lbs. of 
work will be expended for each pound of 
aircraft total weight over the distance 
covered. This is a great deal of energy. 

The situation is different, Pokrovskiy 
continues, with regard to space flight 
since energy is expended only to lift 
the vehicle to a given altitude and ac- 
celerate it to orbital or escape velocity. 
Thus, approximately one-half million 
pounds of work are required to lift one 
pound to an altitude of 100 miles. In 
addition, assume that a velocity of 26,- 
000 ft./sec. is imparted to the vehicle. 


The latter requires an energy input of 
10.5 million ft.lbs.; thus, the total 
energy for such a flight would be ap- 
proximately 11 million ft.lbs. Pokrov- 
skiy concludes that space flight is, 
therefore, approximately 4.4 times more 
“economical’’ than the high-speed flight 
of aircraft and about 20 times faster. 
In a further derivation, he states that 
the energy required for space flight, per 
unit weight, is approximately E = 
(1/2)R, where R is the earth’s radius, as 
before. 

While Fokrovskiy’s presentation is in- 
teresting and thought-provoking, it con- 
tains nothing essentially new. It is 
worth noting that the author, in evaluat- 
ing spacecraft as much more efficient 
than aircraft, does not concede a more 
obvious factor—that of cost, which for 
some time to come will heavily favor 
the aircraft. 

This article is of interest because of 
its comparison of the “‘utilization” as- 
pects of (manned) space-flight vehicles 
with manned aircraft flight, as viewed 
by a prominent Soviet engineer, docent, 
and military personage. Apparently 
Major Gen. Pokrovskiy and others of 
his service and professional stature are 
writing articles of this type periodically 
in Soviet service publications to furnish 
increased lay comprehension of space- 
flight concepts. 


New Extrusion Concept 
Solves Problem 


@ The August, 1957, issue of Tsvetnye 
Metally (Nonferrous Metals) describes .a 
new Soviet concept in extrusion which 
has been developed to solve the problem 
of “‘piping”’ or ‘‘core’’ formation. 

The appearance of the “‘core’’ defect 
is that of oxide in the center of extruded 
rod and results from the type of flow in 
the extrusion container whereby the ex- 
trusion of the original billet becomes the 
center of the extrusion. This defect is 
common in the extrusion of brass rod. 

The cause of the defect has been 
studied in the United States for ap- 
proximately 30 years and is attributed 
to turbulent rather than lamellar flow, 
arising from friction conditions in the 
extrusion container. As far as is known, 
no practical remedy has been found in 
the U.S. Indirect or reverse extrusion 
has been suggested in order to prevent 
relative motion between the billet and 
the container. It appears, however, 


; ld PROFESSIONAL NOTES AND REPORTS 


Engineering and Scientific Briefs from Correspondents Around the Globe 


that, while reverse extrusion is a solu- 
tion, mechanical design of a préss suit- 
able for this operation is a difficult and 
complicated problem. 

The described Soviet concept allevi- 
ates the difficulties associated with in- 
direct extrusion while maintaining the 
fundamental simplicity of the process. 
The concept is based on the use of a 
movable container liner, positioned be- 
tween the container and billet, which is 
pushed by the ram during the extrusion 
operation. The liner is half the length 
of the container, and in diameter is 
slightly larger than the die, in order to 
shear off the outer surface of the billet. 
With the movable container, the die 
moves relative to the billet, but the bil- 
let does not move relative to its con- 
tainer. Lamellar flow can thus take 
place with consequent elimination of 
the extrusion defect. 

The successful development of this 
concept is a definite indication of Soviet 
ability to advance the ‘‘state of the art” 
in extrusion technology. 


May Launching Scheduled 
for “Sputnik Skyscraper” 


@ The Soviets have set the month of 
May, 1959, as the date for launching the 
first ‘‘sputnik skyscraper,’’ according to 
the Swiss newspaper Basler Nachrichten. 
The item states that the oval, cucum- 
ber-shaped space station will revolve in 
its orbit at 4,000 km. altitude, will 
measure 330 m. in length, and have a 
maximum diameter of about 85 m. 

One-hundred and fifty transport sput- 
niks are now under construction, it is 
reported. They will place in the chosen 
orbit both the materials necessary for 
the construction of the supersputnik, 
which will be constructed on the spot, 
and 75 “working cabins’’ necessary for 
assembling the supersputnik. The re- 
search on these cabins is already com- 
pleted, according to the release. 

Professor Blagonravov is credited 
with the statement that the problem of 
returning the space workers to earth has 
been solved. No worker will remain on 
the job more than 5 days. The regular 
crew for the completed ‘“skyscraper’’ 
will consist of five men and will be re- 
lieved every 8 weeks by means of 
round-trip rockets. 

Scientists from all countries will be 


. invited in groups of five to visit the 


“sputnik skyscraper,’ named Robot I. 
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Engineering aircraft components 
to meet the needs of modern speeds 


More strength and efficiency with less weight .. . that’s the story of the ever-increasing demands 
in today’s and tomorrow’s aircraft performance requirements. 


Through vigorous design research, and constant developments in structural concepts and materials, Rohr 
engineers are keeping up with . . . and ahead of these demands in the production of aircraft components. 


It’s another reason for Rohr’s position as leader in the design and production of major components for flight. 


AIRCRAFT CORPORATION 


MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF.; PLANT: RIVERSIDE, CALIF.; ASSEMBLY PLANTS: WINDER, GA.; AUBURN, WASH. 
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GUEST EDITORIAL 


The Dual Responsibility of 


IAS Membership 


fax FOUNDERS of the IAS in their wisdom and 
vision gave to us, today’s members, two important 
responsibilities, one stated and one implicit in the 
founding of such a society. 

Our stated responsibility is that contained within 
our constitution, a clear responsibility to carry out 
the objective of the founders to the best of our ability. 
This objective is simply stated: ‘““To advance the arts 
and sciences of aeronautics.”’ 

Our second responsibility, though not spelled out, 
is perhaps even more important to the future. This 
second duty is to recognize that, in the aeronautical 
sciences, change has been and ever will be the one 
certain element. In giving recognition to this fact, it 
is equally important that we realize that changes most 
certainly will take place not only within each of our 
engineering and scientific fields of specialization but 
in the general scope of the aeronautical] sciences, with 
entirely new fields perhaps assuming roles of major 
importance. 

I am sure that most of us as individual engineers, 
scientists, and managers have become increasingly 
aware of the changing times and that each of us as an 
individual has taken both thought and action to meet 
the new challenges ahead. If individual thought and 
action could suffice, there would be little purpose 
served by engineering and scientific societies, except 
perhaps a social function. We know from experience, 
however, that individual thought and action are 
stimulated by association and communication and that 
such societies—whether they be highly specialized or, 
like the Institute of the Aeronautical Sciences, broad 
in scope—serve to advance the competence and 
understanding of the individual and at the same time 
add to our total understanding of the universe. 

Now I believe firmly that there is an important mis- 
sion to be carried out by the specialized societies and 
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By Edward C. Wells 


President, IAS 


an equally important mission to be carried out by 
societies such as the IAS. Those whose primary 
interest is in a specialized field can perhaps find the 
maximum of intellectual stimulation of an engineering 
or scientific nature only in an organization that in- 
cludes primarily individuals of similar training and 
interests. There is a need, however, for ever-improving 
communication among and between these specialties as 
applied to a broad field of endeavor such as the aero/ 
space sciences, and it is in this area that the Institute 
of the Aeronautical Sciences has been and should con- 
tinue to be a vital force. 

Speaking as an individual, as well as President of 
the IAS, I believe that it is in our separate and collective 
interest to be certain that our organization continues to 
develop on the broad front already established. In 
this manner, and only thus, will it adequately serve its 
members and effectively advance the aeronautical 
sciences as they can be visualized for the future. If 
this is our mission, and I sincerely believe that it is, 
how should we go about it? 

Well, first, it should be stated that progress is not 
the responsibility of a limited segment of our organiza- 
tion. Your officers can provide leadership, your staff 
can provide effective execution, and we as members 
can provide direction—but all are required to do the 
job. Much has been accomplished by joint action of 
officers, staff, and members; much remains to be 
accomplished. 

In our meeting program, full recognition has been 
given to the increased pace and scope of engineering 
and scientific activity. In membership, we are con- 
tinuing to grow, due in no small measure to increased 
recognition and encouragement of student chapter 
activities. It is perhaps in this area of membership 
growth, which includes both numerical growth and 
growth in multiplicity of interests, that we may have 
the greatest cause for both gratification and concern. 

Our concern should be focused on two facets of this 

(Continued on page 38) 
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Elevated temperatures now make 
impractical the use of common structural materials 
in certain parts of aircraft, gas turbines, and rocket engines. 
A solution is the use of ceramics. 


Ceramic Materials — 
Properties for Structural Applications 


- DEVELOPMENTS in recent years 
in engineering and technology indicate a growing use 
of ceramics as structural elements. The familiar 
applications of ceramics in the construction of buildings, 
conduits, and sewer lines are being made at an in- 
creasing rate. In addition, new technological pro- 
grams are producing environments wherein the com- 
monly used structural metals are subjected to detri- 
mental conditions (such as those of elevated tempera- 
tures and corrosion); as a result, the possibilities in 
using ceramics in these structural applications are 
receiving full consideration. A few of the many 
examples of new possible uses of ceramics are certain 
areas of aircraft structures where considerable aero- 
dynamic heating is developed and the high-temperature 
zones of gas-turbine and rocket engines. The general 
purpose of this paper, therefore, is to examine the 
properties of ceramics pertinent to their general use as 
structural elements in both civil construction and 
special systems. 


SOME PHYSICAL PROPERTIES OF CERAMICS 


Several of the obvious and desirable characteristics 
of ceramics for structural uses may be mentioned 
briefly; one is their resistance to corrosion at both 
normal and high temperatures. The ability to 
develop surface finishes with good architectural 
appeal is of considerable value for building construction. 
The abundant supply and worldwide occurrence of 
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raw materials for manufacturing ceramic products 
is one of the most advantageous aspects of their use. 

The following properties of ceramics are of particular 
interest in connection with their application as struc- 
tural elements. 


(1) Deformation Under Load 


In general, most solid, crystalline materials exhibit 
both elastic and inelastic (plastic) deformations when 
subjected to loading. Ceramic materials offer no 
exception to this behavior, but the extent of develop- 
ment of elastic and inelastic deformations with changes 
in temperatures, stress, and time may be quite different 
from the results given by metals. 

Deformation of Ceramics at Room Temperature— 
When loaded normally at room temperature, most 
crystalline ceramic materials exhibit essentially elastic 
deformation only to the point of failure. For example, 
Fig. 1 shows the stress-strain relation for sintered 
magnesium oxide at room temperature (see the curve 
designated 25°C.). These results, and others for 
various ceramics, indicate essentially elastic behavior 
for simple mechanical loadings at room temperature. 
In Table 1 are given some values for the elastic modulus 
of several typical ceramic materials. The rather wide 
range of values for the elastic modulus is apparent. 
Although very little study has been made of the creep 
characteristics of ceramics at room temperature, it 
is anticipated that such creep deformation is extremely 
small for normal loadings. 

Deformation of Ceramics at Elevated Temperatures—li 
crystalline ceramics are loaded at elevated tempera- 
tures, marked inelastic deformation also may be 
produced. As an example, Wygant! subjected speci- 
mens of several pure oxide ceramics to torsional 
loading at elevated temperatures; the stress-strain 
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Fic. 1. Stress-strain characteristics for a hydrostatically pressed 
magnesia ceramic (after Wygant). 


relations for hydrostatically pressed magnesia (MgO) 
are shown in Fig. 1. Marked hysteresis loops for 
samples above 900°C. may be seen, and the definite 
plasticity of crystalline MgO at elevated temperatures 
is clearly indicated. A similar behavior also is shown 
by sintered alumina ceramics, and it is apparent that 
this is a common characteristic of most crystalline 
oxides. It can be concluded, therefore, that ceramics 
are not truly brittle at elevated temperatures. 

When crystalline ceramics are subjected to constant 
loadings at elevated temperatures for extended time 
periods, definite creep may develop. Wygant! also 
made some creep measurements with sintered oxide 
ceramics at several temperatures, and, for example, 
Fig. 2 shows the results for hydrostatically pressed 
magnesia under several stress levels at 1,300°C. 
It was noted by Wygant that a constant secondary 
creep rate is reached at constant stress when stress 
is not excessive. The length of time necessary for 
the creep rate to become constant diminished with 
increasing load and with increasing temperature. 

The deformation characteristics of glasses, or 
ceramics containing a glassy phase, at elevated tem- 
peratures have been studied in some detail. As may 
be expected, the deformation at high temperatures 
because .of the viscous flow of the glassy phase is 
considerable and follows essentially the flow behavior 
of liquids. A thorough discussion of the deformation 


of glasses at elevated temperatures is presented by. 


Morey.” An analysis of the deformation characteristics 
of ceramics containing glassy phases has been made by 
Norton.’ 

In summary, therefore, the reduction in brittleness 
of ceramics at elevated temperatures is quite evident 
because of the existence of plasticity in crystalline 
ceramics and the viscous flow of glasses. 


(2) Strength Characteristics of Ceramics 


It is of interest to consider the following properties 
of ceramics at room temperature. 

Strength Under Static Loading—Certainly the most 
significant characteristic here is the ability of most 


ceramics to support much larger loads in compression 
than in tension; in general, the compressive strengths 

of most ceramics are seven to ten times greater than 

their respective tensile strengths. In Table I are 

found some examples of strength values for several 

typical ceramics; it may be noted that tensile strengths 

range from values of a few hundred psi to about 40,000 

psi, and that the compressive strengths of the respective 

materials are seven to ten times greater (with the 

exception of graphite, whose compressive strength- 

tensile strength ratio is lower). It seems to be a 
common observation that the failure of ceramics under 
static mechanical loadings is almost always of a tensile 
type. It appears that the vulnerability of ceramics to 
failure in static loading is associated with the develop- 
ment of tensile stress, whereas the capacity to carry 
load in shear and compression is much higher. 

Strength Under Dynamic Loading—Ceramics are 
well known for their sensitivity to dynamic mechanical 
loads since the lack of plasticity at room temperature 
renders them susceptible to failure by impact loads 
(particularly if such loads produce localized stresses 
of magnitudes greater than the elastic limit; failures 
resulting from such dynamic loadings also are typically 
tensile in nature). 

Some interest has been expressed recently in the 
behavior of ceramics on the application of cyclic 
loading, and, in particular, an effort has been made 
to determine whether fatigue failure occurs at room 
temperature. The failure of aluminum oxide speci- 
mens at room temperature under cyclic loading was 
studied by Williams;* it was found that the fatigue 
survival stress was approximately 0.57 of the single 
stroke bend strength. The fatigue survival strength 
of sintered alumina at temperatures up to 900°C. 
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Fic. 2. Creep of hydrostatically pressed magnesia in torsion 
(after Wygant). 
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Approximate Property Values* for Some Ceramics 
at Room Temperature 


(1) (2) (3) (4) 
Young’s Modulus Tensile Compressive Bulk Specific 
Material of Elasticity (psi) Strength (psi) Strength (psi) Gravity 
Alumina 54x 108 38, 000 425, 000 3.96 
(Sintered Al,O,) 
Beryllia (BeO) 46 x 10° 13, 800 110, 000 3.06 
Brick, Building 1,5-4.0 x 10° 250 - 1500 2000 - 12,000 1.9 - 2.6 
(Porous) 
Forsterite 12x 10° 10, 000 85, 000 2.8 
(Mg,SiO,) 
Graphite (c) 2.8x 10° 10, 000 43, 500 2.52 
Mullite Porcelain 15x 10° 13, 000 100, 000 2.5 
Steatite Porcelain 14x 10° 10, 000 100, 000 2.6 
Sewer Pipe, Hollow 4-6 x 10° 800 - 2000 8,000 - 15, 000 2.2 -2.6 
Building Block 
(Vitrified Clay) 
Zircon Porcelain 25x 10° 15, 000 120, 000 3.7 
* From a Sampling of Property Values Reported in the Literature, 
PRESTRESS LOADING 
(CENTROIDAL (NO PRESTRESS) 
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Fic. 3. Prestressing principles. 


was found to be not significantly different from the 
room temperature figure. 

The behavior of a whiteware ceramic under cyclic 
loading also was examined by Mizushima and Knapp.° 
Testing at room temperature indicated that its fatigue 
survival stress was about 0.80 of the single-stroke 
bend strength. It is apparent, from the research 
done to date, that ceramics do not suffer so great a 
reduction in strength due to cyclic loading as do typical 
metal alloys (such as steels, aluminum alloys, and 
others). In fact, the mechanism of failure of ceramics 
under cyclic loading needs more study; it may be that 
fatigue in the usual sense—i.e., where progressive 
damage develops—does not occur to the same degree 
in ceramics at room temperature as in metals. The 
fatigue characteristics of ceramics at elevated tem- 
peratures also are of considerable interest and should 
be investigated further. 

Dynamic loading attributable to thermal stresses 
is an important factor to be considered in the successful 
use of ceramics in structures where rapid changes of 
temperature occur. This topic is one involving de- 
tailed analysis, and further discussion will not be 
presented here. Reference can be made to several 
excellent papers® pertinent to ceramic materials and 
thermal stresses. ary 

In reviewing the several causes of mechanical 
failure of ceramic structural elements, it seems rea- 
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sonable to conclude that the majority of failures are 
tensile in type, with a much smaller proportion of 
failures in shear (for example, failures resulting from 
certain types of thermal stresses). 


(3) Density Characteristics of Ceramics 


The densities of most common ceramic materials 
are relatively low, compared in magnitude with that 
of aluminum metal. Table I gives some specific 
gravity values for several typical ceramics. The rel- 
atively low density of most ceramic materials is a 
characteristic enhancing their promise as a primary 
material for lightweight structures. 


APPLICATION OF THE TECHNIQUE OF PRESTRESSING 


The preceding review of physical properties of 
ceramics has emphasized an outstanding limitation 
of ceramics for structural uses—namely, their inability 
to support large tensile loads. This characteristic is 
undoubtedly related to the lack of ductility or plasticity 
of ceramics at room temperature. 

Therefore, it seems clear that the successful use of 
ceramics for structures can be greatly increased by 
assuring that ceramic members are not subjected to 
tensile loadings. The application of prestressing tech- 
niques (which is being so successfully applied with 
concrete structures) may extend the use of ceramics 
for structural applications to a considerable degree. 
The simple principles of prestressing, as applied to a 
beam, are shown in Fig. 3; this may involve the use 
of wires or cables, loaded in tension, which produce a 
compressive stress in the ceramic material. 

A preliminary study of the structural characteristics 
of prestressed ceramics has been made by Johnston, 
Chipman, and Knapp,’ using hollow, glazed-building 
blocks. Cantilevered ceramic beams, when prestressed, 
were able to support static loads about six times 
greater than those expected without prestressing. 
A roughly corresponding increase in resistance to 
failure by impact loading was also shown with the 
application of prestressing. 

The effects of prestressing a ceramic material on its 
resistance to failure by thermal shock were investigated 
by Wenger and Knapp;§ marked improvement in 
resistance to failure by thermal shock was reported 
for prestressed specimens. 

Recently some interest has been directed to the 
possibility of using prestressed ceramics as structural 
elements in high-speed aircraft and missiles. Such 
an application would take advantage of the high 
compressive strength and relatively low density of 
certain ceramics and might be useful where aero- 
dynamic heating produces high-temperature environ- 
ments. A preliminary study of the structural charac- 
teristics of prestressed ceramic wing-models has 
been made by Shanley, Knapp, and Needham.® 

A promising future seems to exist for the use of 
prestressed ceramics in civil structures—for example, 
Shanley and others’ have suggested the possibilities 
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in building construction, road paving, aircraft run- 
ways, bridges, and others where the compressive 
strength, abrasion resistance, and heat-resistant prop- 
erties of ceramics can be utilized to advantage. A 
few examples of preliminary developments in the 
United States can be given: a prestressed ceramic slab 
has been constructed and tested’ (Fig. 4), and a 
prestressed ceramic industrial shed was erected near 
Seattle, Wash., by Harry R. Powell in 1954. 

One problem that deserves more attention is the 
true nature of the compressive failure of brittle mate- 
rials. In applying the compressive load to the 
prestressed ceramic wing specimens referred to above,’ 
it was found that the ceramic elements split longi- 
tudinally at low compressive stresses. This phenom- 
enon prevented the full utilization of the compressive 
strength, as determined from small specimens. Al- 
though it seemed evident that the cracks were caused 
by transverse tensile stresses, it was difficult to account 
for this. 

Nadai!” shows photographs of a porcelain cylinder 
that had developed numerous “longitudinal cleavage 
cracks’ under axial compression. The explanation 
given by Nadai follows the generally accepted idea 
that transverse tensile stresses are caused by a “‘wedg- 
ing’’ action at the ends of the specimens. This ex- 
planation does not seem to apply to the ceramic wing 
elements because longitudinal cracking occurred in 
regions far removed from the end plates. 

Shanley® has proposed a theory based on the atomic 
arrangement at the free surfaces. According to this 
theory, a large fraction of the atoms in the surface 
area are, in effect, forced outward by the axial compres- 
sive force as it is transmitted along the lines of action 
between atoms, as indicated in Fig. 5. This outward 
thrust must be balanced by transverse tensile stresses, 
which must go all the way through the specimen in 
order to be balanced by similar outward thrusts of 
atoms on the opposite surface. 

This theory would explain why small cubical test 
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specimens develop much higher compressive strengths 
than longer specimens made from the same material. 
Friction between the loaded surfaces and the testing 
machine head would supply resistance to transverse 
strains, thereby reducing the transverse tensile stresses. 
This action is exactly opposite to that of the ‘“‘wedge’’ 
theory. 

If such phenomena actually exist, it would seem 
advisable to provide a certain degree of transverse 
precompression or to use relatively small elements 
separated by gaskets which would provide some degree 
of transverse tensile strength. 

Another interesting phenomenon observed in the 
ceramic wing study was the marked increase in com- 
pressive strength obtained when small longitudinal 
holes were present. In fact it was found that, up to a 
certain point, the compressive load carried by the 
specimen actually increased as material was removed.°® 

In parallel with the program on prestressing, the 
University of California, Los Angeles, has been in- 
vestigating the possibility of making ceramic materials 
more ductile by providing ‘‘slip planes’ of metal. 
Various ways of doing this have been tried, and pre- 
liminary results indicate that this may be a fruitful 
area for research. 

Another interesting development is found in the 
recent work of Parker, Pask, Washburn, Gorum, 
and Luhman,'! which has shown that cubic ceramic 
crystals possess substantial amounts of ductility at 
room temperature. Even the refractory ceramic 
material, magnesium oxide, elongated as much as 
20 per cent on the tension side of a single crystal 
bend-test specimen. Purity and environmental effects 
play a role in brittleness, but the surface condition of 
the crystal seems to be a major factor in connection 
with ductility. The preparation of new surfaces 
by cleaving the crystal and the smoothness of the 
crystal surface produce highly increased ductility. 

The preceding brief notes indicate that ceramics have 
large potentialities as structural materials, and that re- 
search along new lines should be encouraged. 
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CONCLUSIONS 


The general characteristics of elastic and plastic 
deformation of ceramic materials have been reviewed; 
at room temperature crystalline ceramics undergo 
essentially elastic deformation only, while at high 
temperatures plasticity and creep may be evident. 

The elastic constants and strength properties for 
various ceramics include a wide range of values. 
The compressive strength/density value is relatively 
high for certain ceramics. 

It appears that failures of ceramics under static 
and dynamic loadings are chiefly tensile in character. 
This behavior seems to be closely related to the lack 
of plasticity of ceramics at room temperature. 

The technique of prestressing may extend consid- 
erably the use of ceramics for structural applications. 
Prestressing ensures that the ceramic material is not 
subjected to tensile loads. Possibilities in the use of 
prestressed ceramics for structures of several types 
seem very promising. 
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Dual Responsibility of IAS Membership (Continued from page 33) 


growth: First, is it a balanced growth? Second, are 
we effectively encouraging new members to participate 
in Institute affairs? By balanced growth, I mean 
growth in all pertinent areas of the aero/space sciences. 
To achieve balanced growth, we must make it clear 
that we have a stimulating program and that we wel- 
come the infusion of new talent and ideas. 

The only real welcome is a personal welcome. If I as 
an individual have a colleague who would benefit from 
Institute membership and whose affiliation would 
advance the Institute and the aero/space sciences, I 
should extend my personal invitation and welcome to 
membership. Similarly, if a member is fully qualified 
for an advance in membership grade, the initiative 
should be taken by those who know of these qualifica- 


tions. And, finally, those who have themselves been 
honored by election to Fellow grade should take seri- 
ously their responsibility in turn for nomination and 
selection of additional Fellow members. 

If each member, whether Student, Associate, Mem- 
ber, Associate Fellow, or Fellow, will remember the 
clear objective of the Institute, so simply stated, ‘‘to 
advance the arts and sciences of aeronautics,’’ and, 
being mindful of his dual responsibility to the past 
and the future and to his fellow members and future 
members, will encourage the advancement of the 
Institute through growth and participation of all its 
members, our future in the aero/space sciences in- 
dividually and collectively will be enhanced materi- 
ally. 


Member Price: $3.50 


New Publication Now Available 


The Proceedings of the National Specialists Meeting on Dynamics and Aeroelasticity (November 6, 
7, 1958) contains all unclassified papers presented at the meeting. 


Special Publications Department 
LAE ve Institute of the Aeronautical Sciences, Inc. 
2 East 64th Street, New York 21, N.Y. 
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“Tn astronautics, the trajectory may depend 


much more strongly on the guidance concept 


than the guidance concept on the trajectory.” 


Some Problems of Space Navigation 


Robert E. Roberson 


Autonetics 


A Division of North American Aviation, Inc. 


Discs NAVIGATION is not a cut- 
and-dried discipline. It presents a large number of 
still unsolved problems, unmade decisions, and un- 
answered questions. One of the most basic problem 
areas relates to the requirements that have to be 
satisfied by space navigation systems. These are 
not yet known in detail, except perhaps for the very 
simplest astronautical missions. 

Although there now is a large body of literature on 
space navigation, it is devoted almost exclusively to 
the design of suitable trajectories. And in choosing 
a trajectory, the most common criterion or viewpoint is 
propulsion efficiency. Relatively little has been said 
about how to guide the vehicle along its trajectory, 
once chosen—or, indeed, whether it should be guided 
along the nominal trajectory once deviations have 
occurred. (Some remarks on this question are given 
in reference 4.) The attention that has been given 
to the physical characteristics of space navigation 
systems’*13 is generally concerned more with the 
methods by which position in space can be found and 
less with what to do with the information after it 
has been obtained. 

To be sure, we have some idea about what constitutes 


a space navigation system. Experience, judgment, - 


and intuition tell us that certain kinds of observations 
will have to be made, certain kinds of computations 
done, and certain kinds of instruments required. 
But intuition does not resolve all of the unanswered 
questions that underlie the complete preliminary 
design of a space navigation system. It takes a 
deliberate, systematic, and careful study. 

Three facets of any such system may be distin- 
guished: a guidance concept, or maneuver program; 


Presented at the Space Navigation Session, IAS National 
Summer Meeting, Los Angeles, Calif., July 8-11, 1958. 
The author is Chief, Astronautical Sciences. 


a mechanization scheme, or system block diagram; 
a physical design turned into hardware. The one 
thing basic to all is a set of guidance requirements. 
Establishing them should be the first step in any 
rational approach to the development of guidance 
systems for space flight. Indeed, this problem of 
requirements formulation should be regarded as the 
real foundation problem of space navigation. (These 
remarks are amplified in reference 11.) 

In no sense do I belittle the many other problems of 
analysis and system mechanization that follow upon 
the requirements. These exist and are formidable. 
But this paper focuses just on some of the questions 
involved in the requirements study and leaves the 
other problem areas for future discussion. I would 
like to emphasize trajectory studies in relation to 
guidance, elaborate on the role of the basic guidance 
concept, and demonstrate the practical inseparability 
of some traditionally separate disciplines when they 
are applied in astronautics. Finally, in the hope of 
stimulating further investigations in this area, a 
possible program is suggested for attacking the re- 
quirements problems. 

Logically, three kinds of requirements must be 
considered. The first of these are the functional 
requirements. What functions are to be performed 
by the guidance system? How are they related to 
the mission, and how do they vary through the tra- 
jectory phases? What is a complete set of guidance 
modes for the whole mission? The second kind of 
requirement is on performance. Having established 
the kind of job to be done, how well must it be done? 
Are there any critical performance parameters beyond 
the obvious ones of accuracy and reliability? How 
do the latter affect the operation? What kind of 
numerical specification should be attached to them? 
The third requirement area is one of physical consid- 
erations. What constraints are imposed on system 
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mechanization by the astronautical environment? 
What test requirements are peculiar to guidance 
systems for astronautical missions? 

No preliminary design investigation for space 
guidance can claim completeness without some at- 
tention to each of these three requirement areas. 
It is in these areas that the basic problems lie. To 
be sure, the requirement areas deserve different em- 
phasis. The physical requirements are less important 
than the others in the initial stages of a preliminary 
design study. They grow in importance as thought 
is given to the physical devices needed to implement 
the mechanization scheme. But they cannot be 
neglected completely even at the beginning since they 
may reveal areas where early physical research is 
essential to forestall later delays in component develop- 
ment. For instance, even a cursory look at the physical 
requirements area demonstrates the need for research 
on such things as vacuum lubricants. However, 
in this paper the physical requirements area will be 
left aside in order to emphasize analytical and rational 
problems. 


FUNCTIONAL REQUIREMENTS 


To look deeply into what is required of astronautical 
guidance systems, one must consider the mission and 
the means of accomplishing it. The functional 
requirements are mission oriented in the sense that 
quite different guidance modes are combined in an 
interplanetary instrument probe impacting on the 
destination planet and a manned expedition to the 
surface of that body. And, of course, the require- 
ments for an interplanetary mission differ from those 
of lunar or interorbital ferry missions. But, in addi- 
tion, requirements depend upon the propulsion used 
to accomplish the mission. The function of a system 
guiding a high-thrust, short-burning-time rocket— 
most of whose trajectory is free-flight—differs drasti- 
cally from the analogous function for a low-thrust, 
continuous-burning (e.g., ion) rocket. There is rel- 
atively little carry-over from one of these cases to 
the other, and they must be treated separately from 
the outset. 

Even after all of the basic cases of mission type, 
propulsion, and operational goals have been separated 
carefully, it is still not so simple as it might appear to 
establish the functional requirements on the guidance 
system. The reason for this is the especially close 
and unconventional interaction existing in astro- 
nauticsamong flight path (trajectory), guidance concept, 
and functional requirements. This point, frequently 
misunderstood, deserves special discussion and em- 
phasis. 

For missions entirely within the earth's atmosphere— 
e.g., a long-range cruise system for strategic bom- 
bardment—it is normal to think of the functional 
requirements on guidance as being established in the 
following way. A mission is prescribed in terms of its 
goals, propulsion, and vehicle form. The vehicle 
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flight path is determined entirely by these factors. 
The guidance concept itself (how it should be steered 
and powered to get to the destination using position, 
velocity, and attitude signals obtained from the 
guidance system) is simple. Rather clearly it is 
best developed on the basis of aerodynamic, autopilot, 
and propulsion consideration. The functional re- 
quirements are established just by seeing what guid- 
ance operations have to be mechanized to carry out 
each flight path or trajectory phase. Typically, it 
is to supply the vehicle’s position coordinates—and 
perhaps some attitude information. The function 
is relatively independent of flight path type and exact 
steering rule selected. 

The picture begins to change with ballistic missiles. 
More of the flight is outside the atmosphere, and an 
analysis of free-flight trajectories is needed to determine 
guidance system cut-off coefficients or firing tables. 
The choice of flight path is still made mostly from 
considerations of operation, propulsion, and aerody- 
namics. But now an interaction between the tra- 
jectory chosen and the guidance concept starts to 
occur. For example, a guidance concept involving 
terminal guidance to minimize re-entry dispersion 
could utilize a shallower (propulsively more optimum) 
trajectory than one which terminates guidance at 
the end of main boost. The guidance concept becomes 
more complicated, and a more sophisticated treatment 
is required of the question, “‘What should the missile 
be doing now, given its instantaneous position and 
speed?’’ For the answer no longer is simply that it 
should return to its originally planned flight path. 
Instead, a new trajectory can be established which 
leads to a successful operation (a hit) just as well as 
the old one. Finally, the guidance functions them- 
selves are more extensive, precise velocity information 
and cutoff signals being needed in addition to position 
and attitude. 

Going to the case of earth satellites, the degree to 
which the guidance concept interacts with trajectory 
becomes much more pronounced. The orbital part 
of the trajectory (hence the whole operational value of 
the satellite) depends critically on the nature of the 
guidance at final rocket boost into orbit—whether it is 
open-cycle or closed-cycle guidance, and, if the latter, 
what information feedback is used. To be sure, the 
ascent trajectory is determined partly by aerodynamic 
and propulsion considerations—e.g., in the length of 
coast between main and final boost—but, even here, 
guidance considerations have begun to play an essential 
and inseparable role in the trajectory details. 

In the case of lunar and interplanetary missions, 
this guidance-trajectory interaction grows to the point 
where guidance considerations can become of prime 
importance in the choice of trajectory, sharing this 
role only with propulsion. No longer may the tra- 
jectory be given beforehand and the guidance functions 
deduced from it. Now the guidance concept is some- 
times chosen first—for example, to increase guidance 
reliability by system simplification. The resulting 
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trajectory then may be accepted as it comes out if 
the result does not clash too badly with other opera- 
tional requirements. This might well be the case, 
for example, in interplanetary missions using low- 
thrust rockets. 

The theses of these remarks can be summarized as 
follows: 

(1) The trajectory cannot be analyzed purely on 
the basis of the mission without reference to guidance 
but must be considered simultaneously with the guid- 
ance concept. In astronautics, the trajectory may 
depend much more strongly on the guidance concept 
than the guidance concept on the trajectory. 

(2) The functional requirements, which follow 
directly from the nature of the several trajectory phases, 
are irrevocably entwined with the guidance concept, 
the maneuver program. Because of this, it is grossly 
inconsistent to attempt to abstract the question, 
“What is the vehicle doing?” (in the sense of what 
kinematic quantities are to be supplied by the guidance 
system) from the question, “What should the vehicle 
be doing?’ (in the sense of guidance concept). 

For better or for worse, these mean that one must 
become reconciled to a gray area of interaction among 
traditionally independent disciplines—guidance, tra- 
jectory analysis, and (to a lesser extent) flight control. 


TRAJECTORY ANALYSIS 


The trajectory is given in terms of a specified initial 
position, velocity, and gravitational field, with or 
without the addition of steering program information. 
Regardless of how the trajectory is developed in combi- 
nation with a guidance concept, the basic problems of 
trajectory analysis are to derive the correct position 
vs. time behavior of the vehicle and to deduce the 
trajectory changes that occur from variations in 
guidance, control, time sequencing, thrust level, 
corrective supplementary thrusts, and similar factors. 

There are two general approaches to the problem. 
One is through numerical solution, numerical integra- 
tion of the differential equations of motion. Large 
capacity high-speed digital computers ordinarily are 
used for’ this. The other method is analytical, and 
here there are several ways to proceed. It is well 
known that complete, explicit, analytic solutions for 


trajectory problems more sophisticated than the two-° 


body problem cannot be obtained (except perhaps in 
rare isolated cases such as that discussed in reference 3.) 
But this does not prevent the application of analytical 
tools in the following ways. 

First, one may seek essentially correct but partial 
answers. For example, one may see what properties 
of the trajectories can be deduced from Jacobi's integral 
of the motion, as in the excellent treatment by Buch- 
heim! of lunar probe and satellite trajectories. The 
energy integral alone sometimes can give considerable 
insight into trajectory behavior, while the use of 
topological and phase plane methods offers attractive 
but generally unpursued possibilities. 


A second kind of analytical approach simplifies the 
actual physical system by replacing it with a model 
that can be treated analytically. It usually takes the 
form of idealizing a situation as a two-body problem 
or as a series of two-body problems in which the 
influence of different perturbing bodies can be neglected 
successively. The author knows a number of persons 
using this approach on current problems, and it prob- 
ably is quite general. However, I do not believe 
that this method has yet been adequately evaluated 
or its domain of applicability completely determined. 
It has the advantage of simplicity and leads to explicit 
solutions. On the other hand, the accuracy of the 
model may be relatively low, and the successive basic 
solutions somehow must be ‘‘pieced together.”’ 

A third analytical possibility sometimes is at- 
tractive—namely, the approximate solution of an exact 
problem by means of a perturbation or similar approx- 
imation method. This has been applied with notable 
success to some problems of earth satellites—for 
example, see references 8, 9, and 10—but does not 
seem to have been used on lunar or interplanetary 
trajectories in the same way, especially with guidance 
problems in mind. Yet such an approach may be of 
considerable value—for example, in analyzing. tra- 
jectories of low-thrust rockets. 

No general evaluation of these several methods of 
trajectory analysis can be made. Each has its own 
domain of special value. Computer studies are open 
to the usual objection that each solution is a special 
case and that it is difficult to get deep insight into 
the general trajectory properties using purely numerical 
methods. On the other hand, they seem the only 
way to get real accuracy in the results. 

Computer studies can be (and often are) misused 
in two principal ways. One is that elaborate and 
voluminous numerical studies may be made of an 
oversimplified model, to an accuracy not justified 
by this model, with the resulting danger of getting 
lost in a mass of relatively useless data. The other is 
that the numerical solutions may be generated 
without taking full advantage of the long history of 
numerical procedures in astronomy. (To be sure, 
this often is caused by the failure of astronomers 
to update notation and methods that sometimes 
appear hopelessly archaic.) 

The danger of oversimplification in making any 
abstract model is well known. In astronautical 
trajectory studies the point is clearly demostrated by 
comparing early two-dimensional lunar trajectory studies 
with later three-dimensional studies. Walters,!! for 
example, has pointed out the problems of critical 
timing associated with the moon’s orbital inclination, 
a three-dimensional aspect of the situation. 

A recommended approach to trajectory analysis 
problems is to exploit the various analytical methods 
to the fullest extent possible, with careful attention 
to the possible qualitative effects of model oversimpli- 
fication and analytical approximation. At this point 
the computer can play an extremely helpful role in 
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supplementing the analysis by filling in needed details, 
but the analytical rather than the numerical framework 
is the basic guide to the direction of the work. An 
outstanding example of the success of such an approach 
(to the problem of low-thrust interplanetary tra- 
jectories) is in connection with the work reported in 
reference 12. 

Only after such possibilities have been exhausted 
should large-scale computer studies begin, then princi- 
pally in the nature of verification and accuracy en- 
hancement. Trajectory modifications can be ac- 
complished thereafter by a relatively modest sequence 
of numerical trials. It appears that trajectory varia- 
tions arising from guidance errors and similar effects 
then can be investigated quite nicely by a combination 
of perturbation and numerical methods. The author 
recognizes that computer studies are essential—and, 
in fact, that it may turn out that little analytical or 
quasi-analytical assistance will be forthcoming. But 
it is not clear that the latter has yet been attempted 
to the point where such a statement can be made. 


PERFORMANCE REQUIREMENTS 


The performance parameters which are significant 
in astronautics are not yet completely known. It 
is clear that they will be related to the measure used 
in defining mission effectiveness. Accuracy occurs 
to one at once as a major performance parameter; 
and so it is, in most applications. However, for other 
missions it may be less important than reliability and 
other factors. 

Reliability itself plays a far more dominant role 
in astronautics than in terrestrial guidance systems 
(where it is certainly important enough!). Mission 
times are long, and possibilities of failure may be high 
without exceptional improvements over the reli- 
ability of today’s equipment. Certainly reliability 
is a major performance parameter. 

But accuracy and reliability are not the only factors. 
Weight is important, for example, especially for early 
systems where propulsion may be marginal for the 
desired payload. Thus, the first item of a perform- 
ance requirement study is to find the performance 
parameters which actually are important to the opera- 
tional success of the mission. 

Complete performance specifications on the guidance 
system have to be established in the light of trade-offs 
which exist among the performance parameters and on 
the basis of the effect of these parameters on the chosen 
measure of mission effectiveness. Some unmade opera- 
tional decisions will almost inevitably remain for most 
missions, preventing the complete establishment of 
specifications. In such cases, it is important to call 
out explicitly the areas of needed decisions. But 
even from the limited point of view of incomplete 
specifications, the same trade-off considerations can be 
extremely valuable in, permitting relative evaluations 
of alternative guidance systems. 

One element of the establishment of accuracy 
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requirements is the determination of the effect of 
guidance errors on the trajectory. Work of this kind 
has been done®: 7 but only for single trajectory phases— 
for example, a free-fall trajectory starting with pre- 
scribed initial conditions, but no subsequent trajectory 
correction phases. Similar studies are required where 
several trajectory phases are successively juxtaposed. 
And, as the next step, the operational effect of tra- 
jectory variations must be assessed. 


A SUGGESTED PROGRAM 


Crystallizing the requirements on space vehicle 
guidance systems, thereby providing a rational founda- 
tion for the development of such systems, must 
attack the problems outlined above. With the hope 
that it will encourage additional investigation in this 
problem area, the author presumes to list a number of 
topics that he feels are worthy of attention. Together, 
these constitute an integrated program of basic space 
navigation investigations. 


(1) Literature Survey 


It should be noted, first of all, that up to the present 
there has been no comprehensive review of the existing 
literature on space navigation. This is a serious lack 
that should be remedied to point up areas that have 
not yet received adequate attention. 


(2) Mission Analysis 


The author feels strongly that the space navigation 
picture will remain murky until possible astronautical 
missions are better systematized. Mission classi- 
fications might include breakdown by origin, route, 
destination, functional purpose, payload nature and 
size, propulsion type, and similar factors. From the 
complete set of missions the trajectory implications can 
be investigated and a small set of basic trajectory 
requirements formulated. This greatly reduces the 
confusion of considering separately each of the many 
missions that can be conceived. 

It can be anticipated that there will be two major 
distinct trajectory types feasible in the future. One 
of these is the intermittent thrust (main boost followed 
by discrete boosts or course corrections) as typified 
by present chemical fuel rockets. The other is the 
continuous or piecewise continuous thrust typified 
by the ion rocket. These initially will be low-thrust 
cases, but it should not be ruled out that future pro- 
pulsion developments will result in the ability to 
maintain a high-level continuous thrust. 


(3) Mission Performance Criteria 


A basic question is the establishment of operational 
performance criteria. Clearly, it is unnecessary to 
ask for a certain degree of accuracy if much wider 
tolerances (even though they may result in grossly 
different trajectories) really have no significant opera- 
tional effect on the conduct of the mission. And on 
the other hand, it is foolish to demand only a 1,000- 
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hour mean-time-to-failure if one of 600,000 hours 
really is needed. 


(4) Trajectory Analysis Methods 


Another surprising lack is a good integrated survey 
of trajectory analysis methods with astronautical 
rather than astronomical needs foremost. Here is a 
fine endeavor for someone! Among other things, 
any such survey should include attention to both 
analytical and numerical methods and should emphasize 
three questions: What are these methods?, What are 
their domains of applicability?, and How do they 
compare in effectiveness? At the same time, the 
desirability of simplification and improvement should 
be kept in mind. 


(5) Guidance Concept Development 


The effect of the guidance concept on trajectories 
is an area clearly needing attention. For intermittent 
thrust trajectories, the concept will enter primarily in 
the way course corrections are made—when or where, 
with what kind of steering program, and on the basis 
of what guidance information. Since the complete 
guidance concept can involve different guidance 
rationales during the several trajectory phases, each 
must be examined. Correction time and numbers of 
individual corrections should be varied to determine 
trade-offs between guidance accuracy and propulsion 
efficiency. And as a part of the guidance concept, 
special attention probably is warranted to the role of 
man in changing trajectories or performing a part of the 
guidance functions. 

The guidance concept has a dominant position in 
relation to continuous thrust trajectories. Here the 
whole nature of the steering program interacts con- 
stantly with the trajectory. The problem is largely 
one of choosing steering programs simultaneously 
to get an operationally suitable trajectory and to 
promote the desired properties of the concept— 
completeness, explicitness, unambiguity, certainty, 
flexibility, and simplicity. (See reference 11.) 


(6) Guidance Computations 


In spite of past work on space navigation and guid- 
ance, little really is known about the details of the 


computations that must be done aboard the vehicle. . 


Yet this may be vital in determining the complexity— 
and reliability—of the system. Deciding the compu- 
tations needed is equivalent to considering the tra- 
jectory problem (in view of the chosen guidance 
concept) from the point of view of an on-board ob- 
server, relating the basic trajectory parameters to 
on-board observations. The goal, of course, should 
be maximum simplification of these computations 
consistent with accuracy and operational requirements. 


(7) Trajectory Variations 


After nominal trajectories are conceptually chosen, 
it is necessary to examine departures from them caused 


by such things as guidance errors and unpredicted 
thrust variations. Both the geometric and operational 
effects of these variations need to be considered, with 
special attention to the minimization of the effects 
of errors by particular choices of trajectory. For 
example, it has been shown” that for interplanetary 
trajectories certain choices of trajectory angle at the 
end of main boost can remove first-order effects of 
velocity errors at that point. Walters!‘ has shown a 
similar effect with proper choice of initial velocity for 
lunar trajectories.. Equally important is the need to 
consider the automatic correction of the effects of chance 
variations by careful and ingenious choice of guidance 
concept without compromising the simplicity of the 
mechanization. 

As observed earlier in this paper, I believe that 
guidance considerations of this kind will be far more 
important in the choice of nominal trajectory for 
astronautical applications than has ever been the case 


heretofore. 


In the case of low-thrust trajectories, variation 
considerations are as described above. But in this 
case, variations also must be constrained by the low- 
thrust levels likely to be available. In choosing a 
concept, special precautions must be taken to assure 
that no situation is permitted to arise from which 
recovery is impossible within the limits of available 
thrust. 

Here is the list of problems. I hope that progress 
in the field of space navigation will soon make it 
obsolete! 
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Hot gas servos are rapidly assuming an increasingly important position in power actuation systems 


for aircraft and missiles. 


Particularly with recent developments 


of positive displacement motors and high-performance servovalves for high-temperature applications, 


pneumatic systems are becoming competitive in weight, 


envelope, and performance when compared to hydraulic or electrical systems. 


Pneumatic Motors for 
Aircraft Actuation Systems 


Edward J. Knight, Jr. 


AiResearch Manufacturing Division 
The Garrett Corporation 


Mec: of the recent impetus for accel- 
erated development in the field of pneumatics for power 
actuation has come about as a result of phenomenal ad- 
vancements in manned aircraft and guided-missile tech- 
nology. These advancements have resulted in new re- 
quirements for components and systems capable of ex- 
hibiting high levels of tolerance to adverse environments 
much more extreme than any hitherto encountered. 
These ever-increasing requirements, in particular, 
reflect extremely wide ranges of operating and ambient 
temperatures and the presence of atomic radiation. 

As an energy source for power actuation and control, 
pneumatics presents a number of characteristics which 
are quite favorable in the light of these advancing 
operational requirements. Foremost among these is 
the fact that the fluid is thermally stable, and no 
changes in the physical state of the operating medium 
occur over extremely wide ranges of temperature. 
Also, the medium does not deteriorate when exposed 
to nuclear radiation and presents no handling, mainte- 
nance, or disposal problems which might otherwise 
result from fluid contamination. 

In most airborne applications, a source of pneumatic 
fluid energy is readily available or can be conveniently 
supplied. On turbojet aircraft, compressor discharge 
air can be used directly or boosted to provide com- 
pressed air in relatively large quantities for con- 
tinuous duty or intermittent power actuation. 
Auxiliary compressors*or ‘high-pressure bottled air or 
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Fic. 2. Cam-piston air motor. 


other gases can be conveniently carried to provide 
energy sources for limited duty applications. The 
products of combustion of rocket propellants from 
gas generators or from main propulsion engines may 
be used on rocket-powered missiles or aircraft as 
energy sources. These and other sources of high- and 
low-pressure pneumatic energy lend themselves to a 
variety of gas-powered servo types and applications. 

The initial approach to the problem of high-tempera- 
ture pneumatic actuation in aircraft received direction 
from the immediate problems presented by the re- 
quirements for actuation in the vicinity of the tail- 
pipe of jet engines. Earliest applications include 
on-off and continuously modulated variable area 
tailpipe nozzle control and thrust reversal systems. 
Approaches to these problems are governed by ambient 
temperatures in the neighborhood of 700° to 1,000°F., 
with an available source of pneumatic energy existing 
in the form of compressor discharge air at pressures 
up to 270 psi and maximum temperatures in the 
neighborhood of 1,000°F. Normal system require- 
ments cover power ranges from 10 to 100 h.p., de- 
pending upon the specific application. Engine en- 
velope, weight limitations, and the necessity for 
unobstructed cooling of the tailpipe area present 
additional requirements concerning package size and 
weight. 


POSITIVE DISPLACEMENT Motors 


These composite requirements for performance, 
size, and weight lead to a more or less natural solution 
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in the form of positive-displacement pneumatic motors 
utilizing a nonexpansion hot gas cycle. The use of 
the nonexpansion cycle assures maximum utilization 
of space and weight since it results in maximum torque 
per unit of displacement volume. In addition, the 
nonexpansion cycle provides high response and rapid 
reversal, and is ideally suited to modulating systems. 
Since the nonexpansion cycle uses none of the thermal 
energy in the gas, specific gas consumption is relatively 
high. However, within the range of most practical 
applications, this is not a serious problem since bleed- 
air flow requirements are generally well within the 
tolerance of turbojet engine compressors with a mini- 
mum of engine performance decay. 

Positive displacement motors adapted to a partial 
expansion cycle are showing promise for many con- 
tinuous duty applications, particularly where the 
fluid supply is limited, such as it might be in the case 
where the energy source is a hot gas generator using 
a liquid or solid propellant charge. With good leakage 
characteristics, motors of this type exhibit minimum 
specific propellant consumptions comparable to pneu- 
matic turbine motors, and they have the additional ad- 
vantage of being able to operate efficiently over a wider 
range of overall pressure ratio. Like the turbine, peak 
torque occurs at stall, but, unlike the turbine, the 
positive displacement motor exhibits the generally 
desirable characteristic of minimum rather than 
maximum gas flow at stall. 


PERFORMANCE 


Current developments in the area of positive dis- 
placement rotary motors are represented by a number 
of types, prominent among them being the cam- 
piston, nutating disc, gear, and Lyssholm types. 
These various configurations cover a wide range of 
operational performance, and they vary in suitability 
for specific applications depending upon type and size. 
Both rotary and linear outputs are available through 
developments in high-temperature ball-screw jacks and 
other means of translating rotary to linear motion. 

Typical steady-state performance characteristics of 
nonexpansion-cycle positive displacement motors are 
shown in Fig. 1. Torque is a maximum at stall and 
decays with motor speed. Horsepower peaks at 
some speed which is a function of the motor design. 
The decay in torque with speed is largely a problem in 
“breathing” efficiency and is a function of pressure 
drop in the inlet and exhaust ports and internal leakage. 
Since flow through the motor ports is, in effect, governed 
by the laws of gas flow through orifices, inlet and 
exhaust throttling losses are functions of weight 
flow; hence, losses are affected by motor speed (volu- 
metric flow), gas temperature, and pressure ratio 
across the motor. Since the porting configuration 
does to a significant extent control motor runaway speed 
and speed for maximum horsepower, different configura- 
tions will exhibit varying suitability for specific ap- 
Plications. For example, the stacked cam-piston 
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Performance characteristics of 2.44 in. piston diameter 
cam-piston motor. 


Fic. 3. Nutating disc air motor. 
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Fic. 4. Cam-piston motor variable area nozzle actuator system. 


motor illustrated in Fig. 2, which provides a very 
favorable envelope configuration for many applications 
of this type, exhibits a speed for peak horsepower 
around 1,200 r.p.m. and a runaway speed of 2,000 
r.p.m. In contrast, the nutating disc type of motor 
illustrated in Fig. 3 exhibits a peak horsepower speed 
in the neighborhood of 6,000 r.p.m. and a correspond- 
ingly higher runaway speed. Both of these motors 
achieve essentially the same combined mechanical 
and pressure efficiency at peak horsepower. 

Other configurations, such as the gear and Lyssholm 
types, generally peak at speeds considerably higher 
than those cited above. Low-speed motors, such as the 
cam-piston type illustrated, are well suited to direct- 
drive linear output systems using ball-screw jacks, 
with envelopes compatible with locations in the area 
of the tailpipe annulus and output speeds being those 
generally required by nozzle area controls and thrust 
reversers. Higher speed configurations with gearing 
are suitable for similar applications with different 
envelope and mounting problems. Low-speed con- 
figurations are particularly well suited to extreme 
temperatures since no high-speed gearing is required 
and wear on moving parts is reduced to a minimum. 


ACTUATION SYSTEMS 


An example of a system utilizing pneumatic motors 
of the types discussed above is shown in Fig. 4. This 
system is typical of current developments in turbojet 
engine pneumatic variable area tailpipe and thrust 
reverser systems. The system is a closed-loop modu- 
lating type with synchronization being obtained through 
torsion cables which provide a mechanical connection 
between motors capable of absorbing moderate dif- 
ferences in motor output. Systems of this type are 
currently under test by engine and airframe manu- 
facturers for installation in advanced-type military and 
commercial aircraft. 


DYNAMIC PERFORMANCE 


The most prevalent objections to the use of pneu- 
matics as a control medium in aircraft and missiles 
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have been centered around the so-called ‘‘sponginess”’ 
inherent in the use of low-bulk modulus fluids. Un- 
favorable comparisons, for the most part based on the 
use of hydraulic fluids, tend to disappear at higher 
temperatures. While the bulk modulus of air, for 
instance, remains for all practica purposes unaffected 
by temperature, the bulk modulus of hydraulic oil 
decays rapidly, being only about one third of its low- 
temperature value at 500°F. Extrapolated to tempera- 
tures of 1,000°F., the bulk modulus of current hydraulic 
fluids is reduced to values quite comparable to air 
at equivalent pressure levels. Such an extrapolation 
is beyond the present state of the art with respect to 
high-temperature hydraulics. Programs concerned 
with the development of high-temperature hydraulic 
fluids are continuing, with considerable emphasis 
being placed on silicate and phosphate ester and other 
synthetic base fluids. Other approaches under in- 
vestigation include the use of liquid metals, such as 
sodium, potassium, lithium, and cesium combinations. 
However, for the most part, applications of hydraulics 
at temperatures in excess of 500°F. have been accom- 
modated only through the use of cooling methods 
to forestall thermal instability and breakdown of 
lubricating qualities of the fluid. 

A similar situation exists with electrical power 
systems, with cooling required to prevent breakdown 
of insulation and magnetoelectrical qualities of core 
materials. The use of such operating ‘‘crutches,” 
however, is reaching limits of applicability. The use 
of fuel as a heat sink, for example, is becoming severely 
limited because of the thermal instability barriers in 
the fuel itself. Rising ram air and skin temperatures 
further compound the problems of heat transfer, 
particularly since bulky heat exchangers and provisions 
for large ventilating areas around components are 
incompatible with the requirements for compact, 
low-drag configurations for high-speed flight. 

Relatively favorable fluid characteristics, coupled 
with the use of the positive displacement motor 
in pneumatic servos, have resulted in stiffness and 
frequency-response characteristics that are suitable 
for almost any airborne power-actuation application 
requiring high response at elevated temperatures. The 
response of the motor to load changes is a function 
of the spring constant of the trapped fluid in the motor 
working chambers, which is related to load and the 
area-stroke relationship within the motor. As a 
comparative example, the motor with ball screw, 
in effect, strokes many times for a given actuation 
distance, and therefore the effective ratio of ram area 
to stroke is inherently many times greater than that 
of an equivalent piston actuator. Roughly, the 
relative stiffness of the motor plus ball screw and the 
piston actuator compare in accordance with N/k, 
where N is proportional to the number of effective 
motor strokes per actuation distance, and k is pro- 
portional to the efficiency of the ball screw. The 
value of k& is always less than one; hence, the motor 
with ball screw is stiffer than the comparable piston 
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actuator by a factor which is of the order of the number 
of times the motor exhausts during each actuation 


distance. The natural frequencies of the motor and 
piston actuator will compare in accordance with the 
square root of this relationship. From this relation- 
ship, it can be seen that a motor—such as the cam- 
piston configuration illustrated in Fig. 2—which has 
three pistons, each stroking six times per revolution, 
combined with a ball screw having a lead of 0.25 in. 
per revolution, will exhibit a stiffness many times that 
of a piston actuator capable of driving the same load 
over a moderate stroke distance. 


Fig. 5 illustrates some early experimental frequency 
response characteristics obtained with a loaded cam- 
piston motor operating on low-pressure air. The 
control loop around the motor was closed with a high- 
response electropneumatic servovalve. Although air 
temperature was low, the motor was operated dry 
without lubrication. Continuing programs to reduce 
motor inertia and to improve valve spool design are 
expected to improve substantially the performance 
shown. Response flat to frequencies in excess of 100 
rad. per sec. with improved phase lag characteristics 
is expected to be achieved in the near future. 


MATERIALS AND SEALS 


Some of the most important aspects of the high- 
temperature pneumatic servo development effort have 
been and are currently concerned with high-temperature 
materials, seals, and lubricants. 


The search for structural and bearing materials 
which provide high strength to weight ratio and retain 
resistance to corrosion, wear, and galling at high 
temperature has been an exhaustive one. This 
search not only has been concerned with material 
properties but also has been absorbed in the equally 
important problem of developing new methods and 
equipment for machining and fabricating many 
extremely hard and previously unworkable materials. 
Considerable success has been achieved with the use of 
high-strength stainless steels, Haynes Stellite, Ti- 
tanium, Inconel X, GMR 235, and other superalloys 
for structural components, with wear-resistant tool 
steels, sintered carbides, and Haynes alloys providing 


satisfactory components for applications subject to — 


heavy wear and bearing loads. In order to minimize 
friction and galling in the absence of lubrication, 
surface coatings, such as electroless nickel plating, 
aluminum oxide, and tungsten carbide flame plating, 
have been used successfully on certain combinations 
of base materials. Superfine finishes have been shown 
to greatly reduce wear and friction at high temperature. 
Some limited success has been achieved with dry 
film lubricants, and a number of current programs are 
under way to further evaluate the use of dry powdered 
lubricants for application in the area of 1,000°F. 
These programs concerned with the development of 
materials, surfaces, and lubricants have resulted in a 
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Fic. 5. Experimental closed-loop frequency response electro- 
pneumatic valve and cam-piston motor. 


continuing increase in operational life expectancy of 
high-temperature pneumatic servo components. 

Sealing problems on airborne pneumatic equipment 
are generally not so serious as those on hydraulic 
equipment. Leakage of fluid does not present a fire 
hazard, and in most applications the fluid reservoir 
is essentially of unlimited capacity. No return lines 
are required, resulting in less complex and more 
reliable systems. The less stringent leakage require- 
ments allow a wider use of metallic seals since, normally, 
dimensional tolerances must be held closer on metallic 
seals than on elastomeric seals. Metal reed seals are 
used successfully for dynamic shaft sealing, with 
metallic O-rings being used for static seals. Seals 
of carbon-graphite compounds and asbestos yarn, 
supported by inconel mesh screen, also indicate promise. 
Piston rings of Graphitar or Haynes Stellite 6B offer 
a minimum of friction and galling in piston ring seal 
applications at 1,000°F. 

All of these programs continue to further support the 
trend toward pneumatics in hot gas power actuation 
systems for airborne applications. The success of 
programs of investigation and hardware development 
to date indicates that at high temperature pneumatics 
has the capability of performing practically any 
task currently assigned to electrical or hydraulic 
power actuation systems, including primary flight- 
control surface actuation on both manned aircraft 
and guided missiles. Experimental systems designed 
for operation in the area of 1,000°F.—including thrust 
reversers, jet-engine nozzle area controls, primary 
flight controls, and a number of others—are in various 
stages of evaluation at airframe and engine manu- 
facturers. Current programs of development in mate- 
rials and seals are aimed at increasing the range of 
temperatures to 1,500°F. and higher, with increasing 
emphasis being placed on the use of products of com- 
bustion of propellants for both high-response control 
applications and continuous duty accessory drives. 
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How “real” is our engineering shortage? 
An outline of the weaknesses and strengths 
of our undergraduate and graduate programs, 
and some suggested steps 
to be taken by Government and industry. 


Observations on Engineering Education 


= LAUNCHING of Sputnik by the 
Russians greatly stimulated interest in education. Poli- 
ticians and other headline seekers have enthusiastically 
joined in the discussion, with the result that there is 
often more confusion than understanding. Against 
this background an attempt will be made to provide 
some perspective with respect to several aspects of 
engineering education which are particularly timely 
today. 


THE SO-CALLED SHORTAGE OF ENGINEERS 


In recent years much has been heard about the 
shortage of engineers and scientists. However, the 
statistics compiled by the U.S. Office of Education 
show that in each of the last several years just over 
25 per cent of the men receiving Bachelor's degrees 
from our colleges did so as a result of the successful 
completion of a course in engineering or science. This 
is probably about as high a proportion of our young men 
as should go into engineering or science. 

Researches into the supply and demand for engineers, 
moreover, do not substantiate the view that there is 
really a shortage of men with training in engineering 
and science to do work which requires such training.* 
For example: 

(1) Engineers recruited for positions which can be 
filled only by men with engineering training do not 
receive higher pay than engineers who are recruited 
for quasi-engineering positions, such as sales and ad- 
ministration, which could if necessary be filled by non- 
engineers. 

(2) Statistics show that, although engineers and 
scientists going into industry directly from college 


*See, for example, David Blank and George Stigler, The 
Demand and Supply of Scientific Personnel; National Bureau of 
Economic Research, Inc., New York, 1957. 


Condensed by the author from his luncheon address on 
“Future Trends in Engineering Education,” presented at the IAS 
National Summer Meeting, Los Angeles, Calif., July 8-11, 1958. 

The author is Provost and formerly Dean of Engineering. 
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Frederick Emmons Terman 


Stanford University 


with a B.S. degree receive initially higher wages than 
their nonengineering classmates, the income of those 
entering such fields as sales, accounting, and general 
business rises more rapidly than the income of engineers, 
and in 10 years is on the average greater than that of 
the average engineer 10 years beyond his Bachelor's 
degree. If there really were a shortage of engineers, 
then, after an engineer had been out of college 5 or 10 
years and had enough seasoning to know his way 
around, his financial advantage relative to other groups 
of college graduates should increase rather than disap- 
pear. 

It might be argued that there must be a shortage of 
engineers because of the frenzied recruiting of college 
graduates that goes on. However, the salary received 
by the typical engineer in his first year out of college 
does not differ significantly from the wages paid a good 
journeyman machinist or a really good radio tech- 
nician who is the same number of years out of high 
school. Thus, the apparent shortage of engineers 
coming out of college is in part a result of the fact that, 
when a corporation is given the opportunity to employ a 
college-trained engineer at the same wage rate as a 
skilled technician, the man with the college training 
is preferred, although in many cases he is given tech- 
nician work to do. 


NEED FOR HIGHER UNDERGRADUATE STANDARDS 


The real need in engineering today is not for more 
warm bodies stamped with the letters B.S. but, 
rather, for engineers of better quality. The decade 
immediately ahead, in which there will be great pres- 
sure of numbers on the colleges, presents an ideal 
opportunity to raise standards for admission. 

It is not generally appreciated how low admissions 
are in many schools in this country today. At 24 of the 
47 state universitiesf in this country, any state resident 


+ The term “state” university as here used means the senior 
tax-supported school in the state. Many states have additional 
tax-supported institutions of higher education; in general, these 
have standards lower than those of the state university, 
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who holds a diploma from an accredited high school 
is entitled to enter the state university. In the re- 
maining 23 states, a higher standard is maintained. 
For example, at one of these 23 institutions an entering 
freshman must have a recommendation from his 
high school, as well as its diploma! Another one of 
these 23 state universities with higher than minimum 
standards requires that at least three of the high 
school units be in academic subjects. These require- 
ments are to be considered in the context of laws that 
typically require that a youngster stay in school until 
he either is 18 or has graduated from high school, and 
of the common practice for our public schools to pro- 
vide a guaranteed annual pass. Under these cir- 
cumstances, a high school diploma means merely that 
the recipient has served a 4-year sentence without 
serious truancy. 

It would not seem unreasonable to require that a 
student entering any college possess qualifications that 
are at least a modicum higher than those represented 
by mere high school graduation under these conditions. 
By raising standards, teachers and space could be con- 
served for the benefit of those students who stood to 
benefit from their college experience. Also, if classes 
were purged of the dullards, they could be conducted 
at a higher level, with the result that properly qualified 
students would obtain a better college education. 
Finally, but not least, much of the taxpayers’ money 
would be saved. 


GRADUATE WORK 


Another way to improve the quality of our engineers 
is through the training after graduation of those who 
have done well in their undergraduate studies. Be- 
fore World War II few engineers went on for graduate 
work, and industry gave only a minimum of recogni- 
tion to such training as far as assignment or initial sal- 
ary was concerned. 

Since World War II this situation has changed greatly. 
Industry now eagerly seeks men with advanced train- 
ing and is willing to pay a substantial premium for 
them, especially if they possess a Ph.D. degree. In 
addition, able young men interested in the new exciting 
fields of jets, transistors, computers, nuclear power, 
space technology, etc., need more and better intellec- 


tual tools than can be acquired in a 4-year program ° 


of study in order to master the complicated technical 
problems involved in these fields. Asa result, approx- 
imately one engineer in five now goes on to a Master’s 
degree and one in 50 completes work for a doctorate, 
according to U.S. Office of Education statistics. Many 
others do some graduate work, but not enough for a 
degree. 

Nearly all graduate students in engineering or science 
require financial assistance at least on a subsistence 
level. Research assistantships on government proj- 
ects are the most important single source of financial 
aid for graduate students. These part-time jobs not 
only finance graduate study but at the same time 


provide valuable training in research. Fellowships 
supported on an annual basis by corporations have 
since World War II also become an important factor 
in graduate education. Such fellowships are par- 
ticularly satisfactory for getting men started in grad- 
uate work because they enable the recipient to devote 
full time to his studies. 

Another important means of financing graduate 
students to further education is through work-study 
programs, in which the engineer works either full time 
or part time while carrying on part-time graduate work. 
The traditional form of work-study programs has con- 
sisted of full-time work during the day and one course 
a term during the evening. This arrangement has 
the disadvantage, however, of requiring 4 or 5 years 
for a man to complete the same graduate training that 
he could complete in 9 months of full-time study or 
in 2 school years as a half-time assistant. This dis- 
advantage is overcome in new educational patterns in 
which the man works somewhat less than full time in 
industry while going to school from one-third to one- 
half time, and can receive a Master’s degree in as little 
as 2 years while still earning a substantial, and some- 
times actually full-time, salary. 


A LARGER GRADUATE PROGRAM IN 
ENGINEERING IS NEEDED 


At the present time the demand for engineers with 
graduate training is far greater than the supply—a 
situation that means companies are being forced to 
get along with less competent men than they really 
need. In particular, at the Ph.D. level, the supply 
is hopelessly inadequate in relation to the demand. 

In view of this, it is natural to ask whether it is 
practical to increase substantially the number of 
engineering students who go on for graduate work. 
It has already been pointed out that one engineer in 
five obtains a Master’s degree and one in about 50 a 
Doctor’s degree. It should be possible to increase 
these proportions greatly. Probably at least two in 
five of those who graduate in engineering would profit 
from a year of organized graduate study, and at least 
10 per cent—and preferably 20 per cent—should 
ultimately obtain a Doctor’s degree. These propor- 
tions may seem high, but they are not unreasonable 
when one notes that.in both chemistry and physics 
about 20 per cent of those receiving Bachelor’s degrees 
complete work for a doctorate. 

A major expansion of graduate programs in engi- 
neering requires that several things take place: 

(1) The Government must enlarge very considerably 
its support of research in our engineering colleges. 

(2) Industry must play an even stronger supporting 
role by expanding its fellowship support, developing 
further its work-study programs, and also aiding in 
special ways individual institutions in which it has a 
particular interest. Industry can also help educate 
the engineering profession at large to the fact that it is 

(Continued on page 54) 
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Eventually the airlines will derive their major income 


from mail, express, and freight transportation. 


The short-field aircraft will then be of particular importance. 


Commercial Air Cargo Potential 


ue PURPOSE of this discussion is to 
anticipate the minimum range penetration of the cargo 
market by short-field aircraft. The trends in markets, 
common carriers, and design that will affect short- 
range transportation of air cargo will be analyzed. 
Only distances up to 500 miles will be investigated. 

It is assumed that the short-range carriers feed the 
transcontinental and intercontinental markets. Since 
the short-field airplane is not now in use by any common 
carrier, its initial use may have to be supported by 
some form of underwriting. One possibility would be 
the carrying of first- through fourth-class mail. Present 
common carriers have gone through similar periods of 
help as new equipment was introduced into their sys- 
tem or when their operation was just beginning to grow 
to economic independence. For example, Fig. 1 shows 
the support given to United Air Lines, Inc., during its 
early years of growth by mail operating revenues. 
Similar plots could be shown for other airlines. Similar 
benefits have been given in the past to the ground oper- 
ating common carriers. Certainly everyone recalls 
right-of-way grants to the railroad, mail pay, highway 
maintenance, etc. It has always been the policy of 
governmental regulating agencies to promote market 
growth and equipment improvement. 


INTERRELATION OF MARKET LOCATION 


In order to determine eventually the size of the short- 
field aircraft market, it is first necessary to know the 
location of major traffic centers. Certain major cities 
in the United States are responsible for generating and 
terminating most of the air freight now being carried. 
Fig. 2, based on reference 3, shows the geographic rela- 
tionship of these cities. Each metropolitan area shown 
is responsible for over 1 per cent of the total air cargo 
tonnage transported in the United States. These 22 
cities are currently accounting for over 81 per cent of 


Mr. Arata is Chief Project Engineer—Aircraft, Fairchild 
Aircraft Division. 
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Fairchild Engine and Airplane Corporation 


the total enplaned cargo. The ten major cities are, 
in order: New York, Chicago, Los Angeles, Detroit, 
San Francisco, Cleveland, Boston, Philadelphia, Dallas, 
and Washington, D.C. 

The ten most important markets for truck unloading 
of agricultural products are,’ in order: Los Angeles, 
New York, Philadelphia, Atlanta, Boston, Chicago, 
San Francisco, St. Louis, Washington, D.C., and New 
Orleans. Seven cities are common to both lists. 

Fig. 3 indicates the interrelation of these cities when 
a radius of 250 miles is scribed around each city. For 
all intent, over one half of the United States can feed 
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Fic. 2. Metropolitan centers from which 1 per cent of total 
U.S. air cargo tonnage is generated. 
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air cargo into and out from the major cities. From a 
time standpoint, each 250-mile arc is equivalent to 1 
hour by short-field aircraft or about 8 hours by truck. 

Fig. 4 shows the complete support from almost the 
entire United States when arcs of 500 miles are struck 
from the cities listed in Fig. 2. Each are represents a 
2-hour flight by short-field aircraft or 16 hours by truck. 
It is agreed that ground traffic can alter truck time. 


Airports 


Accepting a possible penetration by the short-field 
aircraft into the current common carriers, we must 
first look briefly at the airport situation. Perhaps a 
better term would be “‘airstop’’ for the short-field air- 
plane. That is—turnaround time and daily utilization 
are important. 

In order to keep airstop acreage to a minimum, every 
effort should be made to utilize a single runway system. 
A similar recommendation was previously made by the 
President’s Airport Commission.® 

The same reference mentioned that, for 87 typical 
metropolitan centers in the United States, the average 
distance from the airport to the city center is 7 miles. 
In most cases, these cities have Class 6 airports or better. 

The breakdown of airport classes is given in Fig. 5. 
Note the relationship between paved and unpaved 
runways. While a large percentage of the smaller air- 
ports are in small communities where air cargo will be 
marginal for some time to come, it can be speculated 
that close-in space for 500-ft. runways will not be a 
major problem in any city. 

Fig. 6 is another way of putting the problem of air- 
stop location relative to the city center. It can be 
concluded that the small airport is the only economical 
way of securing a close-in airport. 

Perhaps our approach should be: Bring the cargo 
transports to the trucks and railways, not trucks to the 
airports. First, each major city has at least one railway 
freight classifying yard. These yards are usually 
located within 3 miles of the city center. Thus, by 
utilizing a portion of the yard space, a 100 ft. by 500 ft. 
airstop can be constructed. The benefits are: 

(1) The aircraft are brought closer to the city center. 
(2) Existing ground space is used. 

(3) Handling time between aircraft and rail cars is 
minimized. 


In addition to the short strip, a classifying dock - 


should be constructed. This approach should mini- 
mize carload and LCL classifying. That is, instead 
of switching freight cars all over, to and from neigh- 
boring factories, some of the loading can be done at the 
classifying yard before a train is formed. 

The same approach can be made by using existing 
highway freight terminals. Freight terminals are 
usually located close-in and are smaller in size than 
rail yards. This complicates the desire to bring in a 
short-field airplane. By using a portion of the parking 
area, an airstop can be constructed. Since consolidat- 
ing docks are usually already in existence, the costs 
should be less than those for adapting a rail yard to 


Fic. 3. Interrelation of metropolitan centers— 
radius = 250 miles. 


Fic. 4. Interrelation of metropolitan centers— 


radius = 500 miles. 
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short-field aircraft. This arrangement should decrease 
transit time for cargo. 

If geographic or technical conditions prohibit utili- 
zation of existing railway or highway freight yards, then 
an airstop must be constructed in a park area, in a 
clearing of existing buildings, or by strengthening a 
warehouse roof. In any case, the following factors 
should be considered in airstop site selection: reason- 
able initial cost, reasonable tax rate, adequate airway 
approach, adequate highway access, desired railway 
access, and space for a cargo classifying area. 


INTERRELATION OF VOLUME AND TARIFF 


Fig. 7 illustrates the close relationship between cargo 
volume and tariff rates. Air freight volume has 
changed little since 1951 when the airlines carried 2.4 X 
10° ton-miles. The 1954 figure was 2.6 X 10% ton-miles. 

Truck freight also showed some increase. In 1951, 
with an average rate of 5.2 cents/ton-mile, they carried 
1.82 X 10"! ton-miles; while in 1954, even though the 
average rate changed to 5.7 cents/ton-mile, they carried 
2.08 X 10" ton-miles. Since the same type of equip- 
ment has been used, the small increases can probably 
be attributed to the growth in national business. 

The CAA‘ estimates that air cargo will increase to 
8 X 10° ton-miles by 1965. This infers that new equip- 
ment will permit a tariff rate of 15.5 cents/ton-mile. 
It is believed that by 1965 new equipment, including 
short-field aircraft, should permit an even higher rate 
of cargo carrying. 

It is further believed that the short-range aircraft 
will provide the greatest gain because most cargo is 
carried less than 500 miles. Only by close attention 
to design will short-field aircraft permit reduced direct 
operating costs, as well as indirect operating costs. 
In most plots of direct operating cost versus range, the 
high costs are usually the extremely short distances and 
at greater distances when it is necessary to trade cargo 
for fuel. Therefore, when a short-field aircraft is de- 
signed, it must be specifically tailored for its own opti- 
mum range in order that it will be able to compete with 
ground common carriers. 

As mentioned in the beginning of this paper, the 
carrying of mail is a wortliy means of promoting the 
short-field airplane. During the fiscal year of 1952 
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only 6 per cent by weight of mail went first class, 
while 60 per cent moved fourth class. Thus, it appears 
that carriers considering short-field airplanes should 
more closely study the quantities and movements of 
U.S. mail. 

While the cargo market has been increasing each year, 
it is of more interest to compare its growth with passen- 
ger revenues. Fig. 8 compares the per cent of revenue 
from cargo over a given time span for both airlines and 
railroads. Assuming the availability of proper equip- 
ment, the trend seems to be that eventually the airlines 
also will derive their major income from carrying mail, 
express, and freight. Fig. 8 implies that by 1965 the 
airlines could derive 40 per cent of their income from 
cargo hauling. 


DESIGN CONSIDERATIONS 


The prime advantage that short-field aircraft have 
over ground carriers is speed. Ground transportation 
speeds have not changed appreciably in the last 20 
years. Airspeeds, besides increasing year by year, 
are many times faster. Thus, for the future, the speed 
differential between ground and air travel will increase 
more each year. Fig. 9 is a cruising speed chart for 
different carriers. Six carriers are shown. Freight 
train speed is shown as 30 m.p.h. This is somewhat 
optimistic since the average running speed reported 
by the railroads in 1951 was 18.2 m.p.h. In 1921 the 
running speed was 11.3 m.p.h. Highway trucks, re- 
gardless of power available, are limited by speed regu- 
lations and traffic congestion. In any event, local stops 


100 
= 
80 
RAILROADS 
w 
60 
= 
40 
Q 
AIRLINES 
| 
a 
“310 1920 1930 1940 1950 
RAILROADS — YEARS 
1940 1950 1960 1970 1980 


AIRLINES —— YEARS 
Fic. 8. Cargo revenue trends. 


FREIGHT TRAIN 
HIGHWAY TRUCK 
HELICOPTER 
CONVERTIPLANE 
SHORT FIELD AIRPLANE 


AIRPLANE 


0 50 100 150 200 250 300 
AVG. CRUISE SPEED — MPH. 
Fic. 9. Cruise speed chart—short-range intercity cargo carriers. 
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coupled with the inherent environment for the ground 
vehicles will probably permit little change in cruise 
speed in the next 10 years. 

Helicopters and convertiplanes are included in Fig. 9 
only as a matter of reference. It is believed that large 
cargo helicopters and convertiplanes will not be in 
general commercial cargo use during the next 10 years. 

It is accepted that cargo airplanes utilizing regular 
airports will have a cruise speed of 300 m.p.h. or better. 
However, because of the “tricks” necessary to achieve 
the short-field airplane, its speed should be somewhat 
less. The following five factors are important consider- 
ations in developing a satisfactory small-field airplane: 
power plant, pressurization, fuselage configuration, 
cargo handling techniques, and landing gear. 


Power Plant 


It is believed that turboprop power plants will be 
used. Whether the free-turbine will be the best result 
will depend upon the engine manufacturers. 


Pressurization 


Even though the short-field airplane will be limited 
primarily to short distances, it is believed that the flight 
station should be pressurized in order that the crew 
can fly the airplane at altitudes compatible with best 
turboprop operating conditions. Even on distances as 
short as 200 miles economies can result. With im- 
proved electronic navigation and traffic control aids, 
the day may come when cargo aircraft can operate 
without a flight crew. 


Fuselage Configuration 


For optimum space utilization, the cargo com- 
partment should have a rectangular cross-section. 
Full rear-end loading with an integral adjustable ramp 
will also be incorporated. 


Cargo Handling Techniques 


It is believed that the conventional cargo floor will 
be replaced by an integral pallet system. A previous 
paper! outlined a proposed arrangement. For optimum 
turnaround time, cargo preloading will be necessary. 


Landing Gear 


As noted in Fig. 5, the majority of the small airports 


in the United States are unpaved; therefore, provisions 
should be made for a high flotation landing gear. Of 
course, for most scheduled operations, paved areas 
will probably be available. Well-proved features such 
as antiskid braking devices will be incorporated. 


COMMON CARRIER PENETRATION 


The ability of cargo air transports to compete with 
the ground common carriers in the next few years is, 
of course, subject to estimation. Fig. 10 shows their 
relationship up through 1954. The CAA estimate for 
1965 of 8 X 10° ton-miles for air cargo must be based 
on aircraft types now in use. An additional curve 
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Fic. 10. Market assumption—short-field aircraft. 
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Fic. 11. Utilization vs. units. 


0.10 AIR represents the assumed present market of 
short-range aircraft. Not until short-field aircraft 
become available will this lower curve begin to climb. 
This curve in 1965 is shown to have a volume of 10” 
ton-miles. This is only 1 per cent of the combined rail 
and highway volume in 1954. By referring to Fig. 7, 
we can see that, for short-field aircraft to meet the 
volume quoted, a tariff of 10 cents/ton-mile must be 
charged. 

As a means of measuring the capacity of short-field 
aircraft, Table 1 shows that the work capacity of a 
4-ton payload unit is more than seven times greater 
than that of intercity trucks. 

Thus, the equivalent of 2,740 short-field aircraft of 
4-ton capacity will be required to move 10” ton-miles 
of cargo per year. 

Turnaround time is extremely important. As noted 
in Fig. 11, the capital invested in short-field aircraft 
units is directly related to utilization. This chart is 
another way of saying that a good integral palleting 
system can greatly reduce fleet size. It might be 


TABLE 1 
Per Unit 
Intercity Short-Field 
Truck® Aircraft 
Average load, tons 9.01 4 
Average daily utilization, hours 5 10 
Average speed, m.p.h. 30 250 
Average daily mileage 150 2,500 
Tons/year 2,204 14,600 
Ton-miles/year 509 ,377 3,650,000 
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Fic. 12. Integration of short-field aircraft. 


noted that an estimated 80 per cent of total in-transit 
time for air freight is consumed by slow and inefficient 
ground handling. 


CONCLUSIONS 


As the 550 m.p.h. transcontinental passenger trans- 
ports now under development become operational in 
the near future, it will be necessary to improve mail and 
priority cargo movement at the local level. It is be- 
lieved that the short-field airplane will supply the 
answer. 

By analyzing market location, interrelation of vol- 
ume and tariff, and possible design solutions and by 
estimating possible inroads on existing common car- 
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riers, this paper has shown the commercial air cargo 
potential over minimum distances. It is hoped that 
the points of view expressed will contribute to action 
and efforts leading to the stated conclusions. 

Fig. 12 has been included as a graphical summary 
of the potential of short-field cargo aircraft in common 
carrier operation. 
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more important than ever before for the more promising 
young men to seek training beyond the Bachelor degree. 


CONCLUSIONS 


We are in a technological race with Russia. The 
stakes are high because national survival is involved. 
While we cannot beat the Russians on quantity, we can 
compete on quality. In this connection it is to be 
noted that, although the Russians out-produce us more 
than two to one in engineers at the Bachelor’s level, 
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our output of men with a Master’s degree in engineering 
is more nearly comparable, and at the Ph.D. level we 
equal or exceed the Russian production. This is signif- 
icant since it is those with graduate training on whom 
we are coming to depend disproportionately for leader- 
ship and for creative advances. If we are going to 
win out over the Russians, or even to hold our own with 
them, it will be largely because of the efforts of engineers 
and scientists who achieved high standards as under- 
graduate students and then went on for graduate study 
at one of our universities. 
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Ketay precision 
components: 
SYNCHROS 
RESOLVERS 
POTENTIOMETERS 
SERVOMOTORS 
TACHOMETERS 
SERVO AMPLIFIERS 
GYROMECHANISMS 


Catalogues available. 


COULD 
YOU DETECT 
10,800" 


Detecting microscopic shaft movement of as little as 2 minutes 
—well beyond the ability of most standard synchro units— 
can now be accomplished with new synchros designed and 
produced by Ketay, and available for immediate delivery. 
Such increased accuracy, three times better than the highest 
Mil Spec requirements, is the result of Ketay design and 
production competence. 


Ketay has also developed a complete line of improved thru-bore 
synchros to the new Mil Spec 20708 (supersedes Mil Spec 16892). 
These improved units are available at no increase in cost in a full 
line of control and torque types, with frame sizes from 08 to 23. 
Thru-bore construction and stainless steel housing make them 
more rugged and more reliable as well as providing better 

accuracy and greater stability. Ketay is the only approved Bureau 

of Ordnance source currently manufacturing and shipping all 

these units. 


Ketay research and development engineers are regularly working 

on advanced new components and prototype control system ° 
problems for the armed forces and leaders in the aircraft and 

missile industry. Let them help solve your special problems in 

component performance and environment adaptability. 


* * 


* NORDEN * DIVISION of United Aircraft Corporation 


ile DEPARTMENT, Commack, Long Island, N.Y. 
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Seal unit of one of the repeaten 
of a transoceanic telephone cable 


Radiography reveals no foreign particles or voids in molded areas, shows 
the ultimate contact of the molded insulation with the central conductor. 


Radiography shows the rubber seal and 
molded parts are ready to take it 


40 MILEs along a trans- 
oceanic telephone cable, there 
is a repeater—an electronic master- 
piece designed to boost the message 
along and made to operate 24 hours 
a day for a minimum of 20 years. 


Any foreign particles in the 

’ molded parts of the seal could 
reduce its performance. And with 
sea water pressures up to 8000 lbs. 
p-s.i. to resist, the adherence of the 


rubber seal areas to the central con- 
ductor and outer metal shell must 
approach perfection. 

Radiography assists Western Elec- 
tric to make sure that each repeater 
measures up to specification. 

Using Kodak Industrial X-ray 
Film, Type AA, the radiographer 
can inspect each repeater thor- 
oughly, and quickly. This film has 
the sensitivity and speed to enable 


the work to be done even with low- 
power x-ray equipment. 

In all applications, Type AA Film 
is producing quality work in far 
less time. It is extending the service 
of present x-ray equipment, and 
increasing production with gamma- 
ray sources. 

Have your x-ray dealer or Kodak 
Technical Representative tell you 
about it. It saves time and money. 


: EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Kodak Industrial X-ray Film, Type AA 
Read what Kodak Industrial X-ray Film, Type AA, does for you: 


© Speeds up radiographic examinations. 


© Gives high subject contrast, increased 


detail and easy readability at all 
energy ranges. 
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© Reduces the possibility of pressure 
desensitization under shop 


conditions. 


¢ Provides excellent uniformity. 
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... current literature of aeronautical engineering and space technology 


Tuts SECTION reviews important period- 
icals, technical and research reports, and 
books received in the IAS Library in order 
to provide basic documentation for engi- 
neers and scientists. 


INTERNATIONAL AERONAUTICAL AB- 
sTRACTS, published as an insert in each 
issue, is an accelerated reviewing service 
covering worldwide scientific and technical 
literature. This work is performed by 
the IAS Staff and is supported by the Air 
Force Office of Scientific Research of the 
Air Research and Development Command. 


A list of the principal periodicals re- 
ceived in the IAS Library is published 
annually in the January issue. 


The AERo/Spack ENGINEERING INDEx, 
formerly the AERONAUTICAL ENGINEERING 
InpEx published since 1947, provides an 
annual cumulation of the materials re- 
viewed in this section. 


THE IAS LIBRARY 


Publications reviewed in this sec- 
tion are maintained by the Library 
for use by the IAS Membership. 
They are nol for sale but are made 
available through the facilities of 
the Library. 

Lenpinc Services: Institute 
members, both Individual and 
Corporate, may borrow periodicals, 
reports, and books for a period of 
2 weeks, excluding time in transit. 
Excepted are certain reference books 
and those IAS publications that 
may be purchased. 

Puotocorpy Services: The Li- 
brary is equipped to provide, as a 
service, positive photocopies of 
certain materials in its collections. 
Rates on request. 


For detailed information about 
these and other services, write to: 


John J. Glennon, Librarian 
Institute of the 


Aeronautical Sciences, Inc. 
2 64th Street 


ian York 21, New York 
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On the Propagation of Plane Waves of Finite 
Amplitude. Z.A.Gol’dberg. Sov. Phys.-Acous., 
Oct.-Dec., 1957, pp. 340-347. Translation. 
Analysis of the propagation of waves in viscous, 
thermally conducting medium from the point of 
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Diffraction and Radiation of Acoustic Waves 
in Fluids and Gases. I. M. D. Khaskind. 
Sov. Phys.-Acous., Oct.-Dec., 1957, pp. 371-384. 
Translation. Discussion of the general theory of 
hydrodynamic forces which act on a body when 
diffraction and radiation of acoustic waves occur 
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Noise Exposure in Communities Near Jet Air 
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Torino Polytech. Inst., Aero. Lab., Monograph 
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the thermal boundary layer on a flat plate, with a 
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Control Surfaces 


Lateral Control at Supersonic Speeds by Means 
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lage. D. W. Holder and R.C. Lock. RAeS J., 
June, 1958, pp. 446-449. Description of a 
method for providing lateral control at supersonic 
speed. Results of calculations and measurements 
enabling the estimation of the effectiveness of 
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Flow of Fluids 


Modelli di Macchine a Fluido. Modesto Pa- 
netti. Tec. Ital., Mar., 1958, pp. 77-82. In 
Italian. Establishment of similarity laws for 
mechanical models using fluid substances, such 
as gas turbines and hydraulic systems, taking into 
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pp. 485, 486. In Russian. Study of media in 
which plane motions with homogeneous deforma- 
tions are possible. 
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the problem of motion of a viscous gas flowing 
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Exploratory Studies of Hypersonic Fluid Me- 
chanics. S. M. Bogdonoff. (NATO AGARD 
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the case of motion with homogeneous deforma- 
tion. 

Gasdinamica—Sulla Velocitaé di Dissociazione 
di un Gas Biatomico. Gianni Jarre. (Rendi- 
conti Accad. Naz. Lincet, Sept.-Oct., 1957.) 
Torino Polytech. Inst., Aero. Lab., Monograph 
419, Sept.-Oct., 1957. 10 pp. 12 refs. In Ital- 
ian. AFEOARDC-sponsored discussion of the 
dissociation velocities of a biatomic gas. 


On the Question of Molecular Gas Flow 
Through a Porous Membrane. S. P. Bakanov. 
Sov. Phys.-Tech. Phys., July, 1957, pp. 1,503- 
1,505. Translation. Survey of previous investi- 
gations and study of the problem of gas flow at 
pressures where the purely molecular flow is 
definitely known to disappear. 


Solutii Particulare ale Ecuatiei Scurgerii prin 
Medii Poroase Neomogene. T. Oroveanu. 
Stud. Cerc. Mec. Aplic., No. 1, 1958, pp. 83-88. 
In Rumanian, with summaries in French and 
Russian. Derivation of solutions for the equa- 
ow of flow through nonhomogeneous porous 
media. 


Concerning the Stability of Shock Waves. 
V. M. Kontorovich. (Zhurnal Teoret. i Exper. 
Fiz., Dec., 1957, pp. 1,525, 1,526.) Sov. Phys.- 
JETP, June, 1958, pp. 1,179, 1,180. Transla- 
tion. Evaluation of previously obtained results 
and development of a method of calculation neg- 
lecting the transport of the perturbation of the 
moving fluid. 


Stability of Shock Waves in Relativistic Hydro- 
dynamics. V. M. Kontorovich. (Zhurnal Teo- 
ret. t Exper. Fiz., Jan., 1958, pp. 186-194.) 
Sov. Phys. JETP, July, 1958, pp. 127-132. 
Translation. Investigation of the stability against 
small perturbations of the discontinuity surface 
for shock waves in an arbitrary medium, described 
by relativistic equations for an ideal fluid. 

A Shock-Expansion Theory Applicable to 
Wings with Attached Shock Waves. 
Sheppard and K. D. Thomson. Gt. Brit., ARC 
CP 392 (Jan., 1958. 17pp. 10refs. BIS, 
New Yok $0.54 

Flow Properties Behind Strong Shock Wavesin 
Nitrogen. H.F. Waldron. J. Aero/Space Sci., 
Nov., 1958, pp. 719, 720. 

Turbolenza di Parete. Carlo Ferrari. (CIME 
Lecture, Varenna, Italy, Sept. 1-10,1957.) Torino 
Polytech. Inst., Aero. Lab., Monograph 417, Sept., 
1957. 116 pp. 26 refs. In Italian. Investi- 
gation of wall turbulence, including simple cases 
of turbulent motion, boundary layer calculation, 
surface effect, and a survey of earlier research. 


Internal Flow 


Untersuchungen iiber die Strémungsverluste in 
ebenen Schaufelgittern. H. W. Hahnemann. 
VDI Zeitschrift, July 11, 1958, p. 864. In Ger- 
man. Brief survey of methods for studying flow 
losses in plane cascades. 


Priifstinde zur Messung der Druckverteilung 
an rotierenden Schaufeln. K. Leist and W. 
Dettmering. VL Bericht No. 56, June, 1958. 
83 pp. 22 refs. Westdeutscher Verlag, Kéln & 
Opladen. In German. Survey of test installa- 
tions for measurement of pressure distribution on 
rotating blades, detailed description of the equip- 
ment developed by the Aachen Institute of turbo- 
machines, and presentation of experimental re- 
sults. 

Two-Dimensional Flow Patterns at High Sub- 
sonic Speeds Past Wedges in Channels with Par- 
allel Walls. J. B. Helliwell. (J. Fluid Mech., 
Jan., 1958, p. 385.) Royal Coll. Sci. & Tech. 
Dept. Math. TN 2 (AFOSR TN 58-294) [AD 
154203], Jan., 1958. 19 pp. 

On the Problem of Friction of a Stream of Wa- 
ter Against the Walls of a Nozzle at Ultrasonic 
Speeds. L. F. Vereshchagin, A. A. Semerchan, 
M. V. Maslennikov, and S. S. Sekoian. Sov. 
Phys.-Tech. Phys., July, 1957, pp. 1,472, 1,473. 
Translation. 


O ModtliwoSciach Realizacji Przemiany Izoter- 
micznej w Maszynach Przeptywowych (Teoria 


Dyszy Isotermicznej). Jan Madejski. Arch. 
Budowy Maszyn, No. 2, 1958, pp. 157-176. In 
Polish, with summaries in English and Russian. 
Applications of isothermal nozzles in low and high 
temperature gas cycles. 

Theory and Experiments on Supersonic Air-to- 
Air Ejectors. J. Fabri and J: Paulon. (France, 
ONERA NT 36, 1956.) U.S., NACA TM 1410, 
Sept., 1958. 30° pp. 11 refs. ’ Translation. 

Profile Aerodinamice cu Jet in Prezenta salvia, 

Lucian Dumitrescu. Stud. Cerc. Mec. Aplic., 
1, 1958, pp. 43-49. In Rumanian, with ee 
ries in French and Russian. Study of the prob- 
lem of aerodynamic jet profiles in the presence of 
ground. 

Die Tropfengréssen Drallzerstéubung. H. 
Gebhardt. BWK, Aug., 1958, pp. 361-366. 13 
refs. In German. determination 
of drop size in the case of turbulent atomization. 


Jet Flaps & Wings 


An Assessment of the Jet Flap. J. H. Stevens. 
Interavia, Sept., 1958, pp. 958-961. Discussion 
of some of the more proeminent features of the 
jet flap system, and review of its development and 
possible applications. 

Kilka Uwag o Platach Strumieniowych. An- 
toni Tarnogrodzki. Tech. Lotnicza, May-June, 
1958, pp. 63-70. 16 refs. In Polish. Discus- 
sion of the jet flap principle and description of 
some experimental results. 

Recherches Expérimentales sur les Profils 
Aérodynamiques Soufflés. N. N. Patraulea, L. 
Dumitrescu, C. Popescu, D. Caprita, and H. Gab. 
Rev. Méc. Appl., No. 2, 1957, pp. 21-42. 14 refs. 
In French. Experimental investigation of jet 
flap profiles and presentation of results. 

Caracteristicile Aerodinamice ale Profilelor cu 
Volet Fluid. N. N. Patraulea, L. Dumitrescu, 
and D. Caprité. Stud. Cerc. Mec. Aplic., No. 1, 
1958, pp. 13-41. 13 refs. In Rumanian, with 
summaries in French and Russian. Development 
of a method for the calculation of aerodynamic 
characteristics of jet flaps. Includes determina- 
tion of aerodynamic moments and the center of 
pressure for two specific cases. 


Flight Tests of a Meteor Aeroplane Fitted with 
Jet Deflection. P. F. Ashwood and D. Lean. 
(RAeS 31st Main Lecture, Bournemouth, Mar. 13, 
1958.) RAeS J., Aug., 1958, pp. 539-558; Dis- 
cussion, pp. 559-561. Survey of the development 
of the jet deflector and presentation of flight test 
results. Included are design features, thrust re- 
quirements, test instrumentation, and other ex- 
perimental data. 


Performance 


Nekotorye Voprosy Teorii Poleta na Maksimal’- 
nykh Skorostiakh i Vysotakh. A. M. Tarasen- 
kov. Vestnik Vozdushnogo Flota, May, 1958, pp. 
50-56. In Russian. Discussion of some prob- 
lems of flight at optimum altitude and velocities, 
including fuel consumption, thrust, and other fac- 
tors. 


Najkorzystniejsze Warunki Wznoszenia Myé- 
liwskich Samolotéw Odrzutowych. Elemér Racz 
and Ladislaus Varga. Tech. Lotnicza, May-June, 
1958, pp. 78-82. In Polish. Determination of the 
optimum climbing conditions for jet aircraft. 


A Method for Providing Warning of the Onset 
of Buffeting, Stalling and Other Undesirable Ef- 
fects of Flow Separation. D. W. Holder and H. 
H. Pearcey. RAeS J., Sept., 1958, pp. 674-676. 
Description of a method, based on static pres- 
sure measurements near the trailing edge, to pro- 
vide warning of the onset of undesirable effects 
produced by flow separation on an aircraft wing. 


Stability & Control 


Probleme Vechi si Noi in Teoria Stabilitatii si 
Maniabilitatii Avionului. T. Hacker. Rev. 
Transp., Aug., 1958, pp. 373-378. 10 refs. In 
Rumanian. Review of current problems of air- 
craft stability. 


A Simplified Method for Approximating the 
Transient Motion in Angles of Attack and Side- 
slip During a Constant Rolling Maneuver. Leon- 
ard Sternfield. U.S., NACA ts 1344, 1958. 
ll pp. Supt. of Doc., Wash., 


Wings & Airfoils 

Flussi Transonici Attorno a Profili Alari Sim- 
metrici, con Onda d’Urto Staccata. Silvio No- 
cilla. (Atti Torino Accad. Sci., 1956-1957.) 
Torino Polytech. Inst., Aero. Lab., Monograph 414, 
Apr., 1957. 33 pp. In Italian. AFEOARDC- 
sponsored investigation of transonic flow around 


symmetrical airfoil profiles with detached shock 
waves. 


A Technique for Improving the Predictions of 
Linearised Theory on the Drag of Straight-Edged 
ings. D.G. Randall. Gt. Brit., ARC CP 394 
Jan , 1957) 1958. 41 pp. BIS, New York, 
1 


Ecoul ts Coni d’Ordre Supérieur Au- 
tour d’une Aile Triangulaire a Plaque Hermes 
Elie Carafoli and Béatrice Horovitz. Rev. | 
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INTERNATIONAL 
high 
ve AERONAUTICAL ABSTRACTS 
ui A Review of Worldwide Scientific and Technical Literature 
rob. 
= Selected and prepared by the IAS Staff from currently released material received in | 
H. the IAS Library. This research was supported in whole or in part by the Air Force j 
ale Office of Scientific Research, Air Research and Development Command, United | 
States Air Force. sited 
The literature abstracted in this section is available through the lending or photo- | 
copying services of the IAS Library, New York. a 
sion 
= PUBLISHED MONTHLY BY AERO/SPACE ENGINEERING 
Be Official Publication of the Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21,N.Y. 
une, 
of 1958 
ofils Volume 3, Number 12 December, 
Sab, 
= AERODYNAMICS, FLUID MECHANICS EVAPORATION INTO A BOUNDARY LAYER, 
Ernest Bauer and Martin Zlotnick. Phys. Fluids, 
on Aerothermodynamics July-Aug., 1958, pp. 355, 356. Analysis to deter- 
a! mine the evaporation rates of a solid or liquidinto 
ou BOUNDARY LAYERS WITH CHEMICAL REAC- Stream of gas flowing across a surface, consider- 
ine TIONS DUE TO MASS ADDITION. C. B. Cohen, ed as a function of surface temperature and mate- 
R. Bromberg, and R, P, Lipkis. Jet Propulsion, rial and gas properties, neglecting chemical reac- 
with Oct., 1958 659-668. Analysi : tions. One of the boundary conditions to be used 
ean. » alysis concerning the 
Di essential effects of chemical reactions involving at the imtenface between the gas and the solid {or 
pe sublimated or injected gases within the boundary liquid) is derived. 
; re- layer upon the amount of heat transferred to the 
™ ablating or porous surface. In this treatment, the MASS TRANSFER COOLING NEAR THE STAG- 
diffusion coefficients of all species are assumed NATION POINT. Appendix - FLOW. WIFE. THE 
: ; POROUS WALL. Leonard Roberts. US, NACA 
equal and the "frozen" Prandtl and Lewis moduli “ —_— 
are taken to be unity. Solutions are given for three 423), Sept. . Presentation, 
reaction, such as dissociation without recombina- fhat 
reveseible tenction A it may be reduced considerably by the introduction 
the of a gas having appropriate thermal and diffusive 
plete dissociation and recombination withiz. the 
= boundary layer. properties. The mechanism of heat transfer re- 
Ys duction is discussed. Conclusions show that max- 
WITH CHEMICAL REACTIONS DUE TO MASS Ap- 42s of Maher heat comsected in 
ng. DITION. R. Bromberg and R. P. Lipkis. Jet &P 
Propulsion, Oct., 1958, pp. 668-674. Review of rs 
ii gi the essential features of the differential equations PRELIMINARY HEAT-TRANSFER STUDIES ON 
* applicable in the boundary layer with mass transfer TWO BODIES OF REVOLUTION AT ANGLE OF a 
air- at the wall, including considerations of chemical ATTACK AT A MACH NUMBER OF 3.12. Norman a 
Pm reactions. A brief derivation is given, andthe e- | Sands and J. R. Jack. US, NACA TN 4378, Sept., - 
ide- quations are presented in the alternate formsuseful j95g, 29 pp. Investigation of the effects that an- ‘3 
058. for various applications. Special discussion is gle of attack has on the heat-transfer characteris- “a 
given on the wall boundary conditions because of tics of a cone cylinder and parabolic-nosed cylin- = 
possible confusion arising from effects of mass der. For similar type boundary layers Stanton a 
Sim- transfer at the wall. A general formal solution to Numbers at angles of attack are always higher than 
37) these equations is obtained which makes it possible those of corresponding geometric location and test 2 
De: to determine the heat transfer potential, subject conditions at zero angle of attack. On the windward 
und only to the requirement that Lewis Number equal side Stanton Numbers increased steadily with in- 
ek unity. No limitation is placed on reaction ratesor creasing angle of attack. Along the most leeward 
s of other details of the reaction, or on the Prandtl generator no systematic variation of Stanton Num- 
[ Number. Solutions are presented for the case of ber with angle of attack is found. The parabolic 
= combustion of carbon to CO, and for the dissocia- forebody has two advantages over the conical fore- 
Au- tion and recombination within the boundary layer of body - it delays transition and reduces local Stan- 
+8 an injected material. ton Numbers. 
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XUM 


THE EFFECT OF FREE-STREAM TURBU- 

LENCE ON HEAT TRANSFER FROM A FLAT 
PLATE. Sugao Sugawara, Takashi Sato, Hiroyasu 
Komatsu, and Hiroichi Osaka. (Japan Soc. Mech. 
Eng. J., No. 18,1953, pp. 18-25.) US, NACA TM 
1441, Sept., 1958. 21 pp. Translation. Measure- 
ments of the local heat-transfer coefficients at 12 
different locations along the plate for the cases of 
various turbulence levels. The transition Reynolds 
Number from laminar to turbulent flow decreases 
as the main-stream turbulence level increases. 
In the range of laminar heat transfer the effect of 
turbulence in the main flow is not great, but inthe 
range of turbulent heat transfer the heat-transfer 
coefficient increases according to the increase of 
turbulence. 


TRANSIENT TEMPERATURE DISTRIBUTION 
IN A TWO-COMPONENT SEMI-INFINITE COM- 
POSITE SLAB OF ARBITRARY MATERIALS SUB- 
JECTED TO AERODYNAMIC HEATING WITH A 
DISCONTINUOUS CHANGE IN EQUILIBRIUM 
TEMPERATURE OR HEAT-TRANSFER COEFFI- 
CIENT. R. L. Trimpi and R. A. Jones. US, 
NACA TN 4308, Sept., 1958. 83 pp. Derivation 
of a solution in the form of an infinite analytic se- 
ries. The first six terms of the series are eval- 
uated numerically and tabulated in a form to permit 
easy computation of heat-transfer problems typi- 
cal to aerodynamic testing. Analytical results ob- 
tained from these solutions can be used to deter- 
mine (a) the heat-transfer testing time for which 
the outer skin may be assumed to actas acalorim- 
eter without exceeding a given error, or (b) cor- 
rection curves by which the indicated calorimeter 
heat-transfer coefficient may be multiplied to ob- 
tain the true heat-transfer coefficient. The prob- 
lem of continuously varying equilibrium tempera- 
tures and heat-transfer coefficients may be treated 
by using the tabulated solutions and considering the 
continuous variation as a series of superimposed 
step functions. 


Boundary Layer 


SIMULTANEOUS EFFECTS OF PRESSURE 
GRADIENT AND TRANSVERSE CURVATURE ON 
THE BOUNDARY LAYER ALONG SLENDER BOD- 
IES OF REVOLUTION. Appendix A - NUMERICAL 
INTEGRATION OF THE ZEROTH ORDER MOMEN- 
TUM EQUATION FOR A PARABOLOID. Appen- 
dix B - NUMERICAL INTEGRATION OF THE 
FIRST ORDER MOMENTUM EQUATION FOR A 
PARABOLOID. Michiru Yasuhara. Tokyo U. 
Aero. Res. Inst. Rep. 335, Aug., 1958. 17 pp. 


Presentation of two methods of calculation: the 
first is the perturbation expansion of flow quanti- 
ties from the uniform state, and the second is that 
from the stagnation state. In both cases allowable 
body shapes are obtained for the given outer pres- 
sure gradient. As an example of the first method, 
the boundary layer flow along a slender paraboloid 
of revolution is calculated. The results show that, 
as found previously, the transverse curvature acts 
on the flow somewhat similarly as a favorable pres- 
sure gradient. The displacement and the longitu- 
dinal curvature effects on the viscous layer are 
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also estimated. These effects are found to appear 
in the second-order terms of the series expansion. 


SOME DETAILS OF THE QUINTIC PROFILE 
FOR USE IN THE POHLHAUSEN-TYPE OF BOUND- 
ARY-LAYER CALCULATION. N. Curle. Gt. Brit., 
ARC CP 391, 1958. 8 pp. BIS, New York, $0.27. 
Development of a general theory for a quintic pro- 
file satisfying an additional boundary condition at 
the wall. A detailed analysis is given for the case 
of a linearly retarded mainstream; good agreement 
is obtained upon comparison with the exact solution 


MEASUREMENTS OF THE BOUNDARY LAYER 
THICKNESS AND RELAXATION OF IONIZATION 
BEHIND STRONG SHOCK WAVES WITH A NEW 
CAPACITIVE PROBE. H. Groenig and H. D. Wey- 
mann. Aachen Tech. Hochschule Inst. Mech. TN 
1 (EOARDC TN 58-387) [AD 154294], Feb., 1958. 
22 pp. Measurement of the thickness of the 
boundary layer, the relaxation time of ionization, 
and the coefficient of diffusion in high temperature 
argon behind strong shock waves at Mach Numbers 
between 5 and 10 with a new capacity probe. This 
probe is inserted flush into the wall of the shock 
tube, thus avoiding any disturbances in the flow, 
and is sensitive to the thickness of the boundary 
layer when the gas in the undisturbed flow is ioniz- 
ed. The shock tube and the processes behind the 
shock front are described. A theoretical discus- 
sion of the boundary layer, ionization, and diffu- 
sion of ions is made. Typical photographic records 
of the oscilloscope traces are shown. 


SIMILAR SOLUTIONS FOR THE COMPRESSI- 
BLE BOUNDARY LAYER ON A YAWED CYLIN- 
DER WITH TRANSPIRATION COOLING. Appen- 
dix A - DERIVATION OF SIMPLIFIED BOUNDARY- 
LAYER EQUATIONS. Appendix B - INTEGRAL 
EQUATIONS IN TRANSFORMED PLANE, Appen- 
dix C - UNIQUENESS OF SOLUTIONS FOR NEGA- 
TIVE VALUES OF 8 . I. E. Beckwith. US, 
NACA TN 4345, Sept., 1958. 72 pp. 27 refs. De 
velopment of general equations for the heat trans- 
fer and skin friction in the laminar compressible 
boundary layer on infinite cylinders in yaw for the 
case in which the velocity and enthalpy profiles are 
functions of similarity variable. By means of nu- 
merical solutions of the boundary-layer equations, 
the effects of transpiration cooling, Prandtl Num- 
bers, and viscosity relations are obtained for stag- 
nation-line flow. The effect of chordwise pressure 
gradient is investigated for a nonporous wall, a 
Prandtl Number of one, and a linear viscosity- 
temperature relation, 


A NONLINEAR THEORY FOR PREDICTING 
THE EFFECTS OF UNSTEADY LAMINAR, TUR- 
BULENT, OR TRANSITIONAL BOUNDARY LAY- 
ERS ON THE ATTENUATION OF SHOCK WAVES 
IN A SHOCK TUBE WITH EXPERIMENTAL COM- 
PARISON. R. L. Trimpi and N. B. Cohen. US, 
NACA TN 4347, Sept., 1958. 105 pp. 2l refs. 
Presentation of the following modifications to a 
previously developed linearized attenuation theory: 
(a) an unsteady compressible local skin-friction 
coefficient is employed rather than the equivalent 
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steady-flow incompressible coefficient; (b) a non- 
linear approach is used to permit application ofthe 
theory to large attenuation; and (c) transition effects 
are considered. Curves are presented for predict- 
ing attenuation for shock pressure ratios up to 20 
and a range of shock-tube Reynolds Numbers. Com 
parison of theory and experimental data for shock- 
wave strengths between 1. 5 and 10 over a wide range 
of Reynolds Numbers shows good agreement with 
nonlinear theory. 


LARGE-SCALE WIND-TUNNEL TESTS OF AN 
AIRPLANE MODEL WITH AN UNSWEPT, ASPECT- 
RATIO-10 WING, TWO PROPELLERS, AND AREA- 
SUCTION FLAPS. J. A. Weiberg, R. N. Griffin, 
Jr., and G. L. Florman. US, NACA TN 4365, 
Sept., 1958. 76 pp. 12 refs. Investigation to de- 
termine the effects of a propeller slipstream on 
the lift obtainable and the flow requirements for 
suction applied to the porous area of a trailing edge 
flap. The lift increment produced by the propeller 
slipstream increased approximately in proportion 
to the slipstream velocity. The propeller slip- 
stream had no effect on the suction flow require- 
ments, but the suction pressures requiredincreas- 
ed with thrust coefficient approximately in propor- 
tion to the slipstream velocity. Comparisons with 
results of tests on the same model but having a 
combination slot suction and ailerons indicated con- 
siderably lower suction flow requirements for the 
area-suction flaps. 


OBSERVATIONS SUR LA TRANSITION LAMI- 
NAIRE-TURBULENT EN TROIS DIMENSIONS. 
E, A. Eichelbrenner and R. Michel. La Recher- 
che Aéronautique, July-Aug., 1958, pp. 3-10. 11 
refs. In French. Investigation of the three-dimen 
sional boundary-layer transition, including analysis 
of empirical and semiempirical criteria and appli- 
cation to a body of revolution at incidence. It is 
shown that the most important factors are (a) longi- 
tudinal instability defined by Tollmien-Schlichting 
and generalized by Michel's criterion and (b) trans- 
versal stability of the Rayleigh type defined by 
Owen's criterion. A form of irregularity is observ- 
ed on ellipsoidal bodies at the transition region, im- 
plying a type of influence not accounted for by the 
analyzed factors of (a) and (b). 


APPROXIMATE METHOD FOR CALCULATING 
THE LAMINAR BOUNDARY LAYER OF BODIES 
WITH OUTFLOW. W. Gohrbandt. Gt. Brit., 
NGTE Rep. R.224, June, 1958. 58 pp. 23 refs. 
Extension of the Pohlhausen method to the calcula- 
tion of the velocity field for two- and three-dimen- 
sional bodies with outflow from the surface. The 
von Karman momentum equation for the boundary 
layer is used as the starting point and, by intro- 
ducing Pohlhausen's expression for the velocity 
distribution within the boundary layer, it is found 
that for the particular outflow law, where the out- 
flow varies inversely as the boundary layer thick- 
ness, the computation is simplified. Calculations 
are then carried out for this special outflow law 
for spheres using both the potential flow and the 
experimental pressure distribution. A range of 
negative outflow - i.e., suction, is also investi- 
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gated, and it is found that the Pohlhausen expres- 
sion fails in this case. 


AN INVESTIGATION OF SUPERSONIC TURBU- 
LENT BOUNDARY LAYERS ON SLENDER BOD- 
IES OF REVOLUTION IN FREE FLIGHT BY USE 
OF A MACH-ZEHNDER INTERFEROMETER AND 
SHADOWGRAPHS. Appendix - EFFECT OF LIGHT 
REFRACTION ON THE ACCURACY OF BOUND- 
ARY-LAYER-THICKNESS MEASUREMENTS 
FROM SHADOWGRAPHS,. Alvin Seiff and B. J. 
Short. US, NACA TN 4364, Sept., 1958. 57 pp.. 
18 refs. Measurement of the density distribution 
in supersonic turbulent boundary layers with large 
heat transfer. Fluctuations of air density in these 
boundary layers are observed. The mean density 
distributions are compared with those given by the 
Crocco equation, and the mean heat transfer is 
computed from an energy balance and compared 
with that given by the modified Reynolds analogy. 


Control Surfaces 


EFFECTS OF PROPELLER POSITION AND 
OVERLAP ON THE SLIPSTREAM DEFLECTION 
CHARACTERISTICS OF A WING-PROPELLER 
CONFIGURATION EQUIPPED WITH A SLIDING 
AND FOWLER FLAP, W. C. Hayes, Jr., R. E. 
Kuhn, andI. R. Sherman. US, NACA TN 4404, 
Sept., 1958. 8l pp. Investigation in a static-test 
facility including the effects of a leading-edge slat, 
nacelle size, flap segmentation, and number of 
propellers. Results indicate that lowering the 
thrust axis reduces the diving moments by virtue 
of the direct moment applied when the thrust vec- 
tor passes below the moment reference point. Lit- 
tle or no change in the aerodynamics of the config- 
uration arising from either vertical or chordwise 
changes in the position of the propeller was noted. 
Overlapping the propellers produced significant 
increases in thrust recovery at the highest flap 
deflection; however, these gains were greatly re- 
duced by a corresponding loss in propeller static- 
thrust efficiency. 


Flow of Fluids 


EIN NEUES CHARAKTERISTIKENVERFAHREN 
FUR EINDIMENSIONALE INSTATIONARE STRO- 
MUNGEN. J. Teipel. DVL Bericht No. 74, Aug., 
1958. 37 pp. Westdeutscher Verlag, K3ln & Op- 
laden. In German. Development of a method of 
characteristics for one-dimensional nonstationary 
linear flows. Few illustrative examples are pre- 
sented and the influence of cross-sectional modifi- 
cation on nonstationary waves is determined, thus 
indicating that a part of the wave is being reflected, 
It is also shown how a line of discontinuity, having 
a different entropy at each side, passes through a 
Laval nozzle. 


ON THE NATURE OF STALL. S. J. Kline. 
Stanford U., Dept. Mech. Eng. Rep. MD-4 
(AFOSR TN 58-637) [AD 162168], June, 1958. 72 
pp. 33 refs. Discussion of the problem of flow 
in passages, including few comparisons with ex- 
ternal flow and a review of available physical stall 
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The emphasis is placed on systematic vis- 
ual data showing flow patterns as a function of geo- 


metric parameters. These data lead to a view of 
stall as a spectrum involving three or possibly 
four major types of flow patterns; these involve 
both transient and steady elements. A qualitative 
parameter is formulated, providing a classifica- 
tion for the major types of stall. Some experi- 
ments performed for verifying the concepts inher- 
ent in this parameter are described. Comparison 
between the predictions of boundary-layer theory 
and the actual systematic stall data of passages 
are given. The reasons for the discrepancies ex- 
isting in the predicted location and trends of stall 
inception are also discussed. 


KINETIC THEORY OF THE IMPULSIVE MO- 
TION OF AN INFINITE PLANE. E. P. Gross and 
E. A. Jackson. Phys. Fluids, July-Aug., 1958, 
pp. 318-328. 19 refs. AFOSR-supported applica- 
tion of a half-range method of solution for the Boltz- 
mann equation in order to give a kinetic theory 
treatment of the Rayleigh problem. In contrast to 
the Navier-Stokes or Grad theories, the method 
yields exact results for the initial stress and slip 
velocity at the boundary. It also indicates correc- 
tions to the classical Rayleigh results, even at 
long times compared to the collision periods ofthe 
gas molecules. The corrections are shown to be 
related to the usual slip boundary conditions of 
hydrodynamics plus an additional part arising from 
boundary layer effects. 


HYPERSONIC VISCOUS FLOW OVERSLENDER 
CONES. Appendix A - NUMERICAL-GRAPHICAL 
METHOD FOR CALCULATING SELF-INDUCED 
PRESSURES ON CONE SURFACE. Appendix B - 
PROBSTEIN'S ANALYSIS FOR SELF-INDUCED- 
PRESSURE EFFECT. Lawrence Talbot, Toyoki 
Koga, and P. M. Sherman. US, NACA TN 4327, 


ous bodies at zero angle of attack. The Mach Num 
ber range varied from 0.8 to 1.2, and the Reynolds 
Number was approximately 24 x 106, 


THEORETICAL INVESTIGATION OF THE 
FLOW FIELD ABOUT BLUNT-NOSED BODIES IN 
SUPERSONIC FLIGHT. Roberto Vaglio- Laurin 
and Antonio Ferri. J. Aero/Space Sci., Dec., 
1958, pp. 761-770. 13 refs. Development of a nu- 
merical method to obtain a solution for the inverse 
problem of the flow behind a given detached shock 
to any desired accuracy. The cases of zero and 
small incidence are considered. The combination 
of sets for such solutions satisfying prescribed 
boundary conditions is described. Particular at- 
tention is devoted to the analysis of the sonic and 
subsonic region of the flow field. Convergence and 
stability of the stepwise integration from the shock 
in the elliptic region are discussed. 


DATEN EINER DREIPARAMETRIGEN SYSTE- 
MATIK VON ROTATIONSHALBKORPERN FUR 
DIE STROMUNGSVERHALTNISSE BEI SCHALLAN- 
STROMUNG UND LINEARISIERTER UBERSCHALL- 
STROMUNG. W. Schmidt. DVL Bericht No. 70, 
Aug., 1958. 42 pp. Westdeutscher Verlag, K8ln 
& Opladen. In German. Extablishment of a three 
parametric scheme for slender half bodies of revo- 
lution. Data are presented for sonic and lineariz- 
ed supersonic flow conditions, as well as wave drag 
data at any body length at Ma = 1, with a detailed 
table of numerical values. The case of a half body 
of revolution having minimum drag is also consid- 
ered. The shocks which may occur at the bodyare 
not included in the calculation, 


OGIVE HAVING MINIMUM DRAG IN TWO-DI- 
MENSIONAL HYPERSONIC FLOW. Ennio Mattioli. 
Torino Polytech. Inst. Appl. Mech. Lab. TN 8 (AFOSR 


TN 58-640) [AD 162171], June, 1958. 30 pp. 14 


Sept., 1958. 34 pp. 28 refs. Measurement of 
various self-induced pressures on 3°-semivertex- 
angle cones. The data are found to be in good a- 
greement with results obtained by Talbot on 5° 
cones and to correlate reasonably well by the vis- 
cous-interaction parameter Xe - Includes presen- 
tation of an approximate method for calculating 
self-induced pressures which takes into account 
the interaction between boundary-layer growth and 
the inviscid-flow field at the outer edge of the 
boundary layer. Pressures calculated by this meth- 
od are 10% to 20% higher than the measured values. 


FORCE AND PRESSURE MEASUREMENTS AT 
TRANSONIC SPEEDS FOR SEVERAL BODIES 
HAVING ELLIPTICAL CROSS SECTIONS. J. B. 
McDevitt and R. A. Taylor. US, NACA TN 4362, 
Sept., 1958. 152 pp. Presentation of force data 
and surface-pressure distributions at angles of 
attack from 0° to 6° for a series of bodies having 
elliptical cross sections with ratios of major-to- 
minor axes of 1.0, 1.5, 2.0, and 3.0. All the bod- 
ies had identical axial distributions of cross-sec- 
tion area, The Ames 14-ft. transonic wind tunnel 
used for the investigation and the test procedures 
are described. Pressure distributions for the 
surrounding flow fields are presented for the vari- 
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refs. Determination of a minimum-drag ogive in 
an inviscid fluid at zero incidence for the separate 
cases of a given thickness, a given arc length, or 
a given enclosed area. The fluid is assumed invis- 
cid and the airfoil symmetric with zero incidence. 
The flow behind the shock wave is considered a 
quasi-simple wave ifthe hypersonic similarity pa- 
rameter does not reach the value of 2. This is vigor- 
ously demonstrated in the proximity of the shock 
wave on the leading edge by a comparison between 
pressure coefficients. Because the entropy gra- 
dient and rotationality are the greatest in this re- 
gion, it is assumed the approximation has a general 
character over the whole field. 


FLOW PAST A BENT FLAT PLATE WITH AN 
UNSYMMETRIC DEAD AIR AT MACH NUMBER 1. 
Takeo Sakurai. Phys. Soc. Japan J., Sept., 1958, 
pp. 1,055-1,060. 12 refs. Analysis of the ideal 
case of flow past a bent plate in which the stream- 
line comes tangentially to the plate at the leading 
edge, using Imai's WKB method. Numerical 
results are given for several values of the form 
parameter a . The comparison of Cy (exact) and 
the modified Cy, shows that the approximation is com- 
paratively good for the small value of « , but be- 
comes worse as “ increases. 
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ON THE MOTION OF TWO CYLINDERS IN AN 
IDEAL FLUID. L. H. Carpenter. J. Res., Aug., 
pp. 83--87. ONR-sponsored determination of the 
motion of two cylinders in an infinite liquid by the 
method of image doublets; the solutionis expressed 
as an infinite series in rectangular coordinates. 
Approximate solutions in finite form are given for 


various cases. A method for generalizing the so- 
lution for the case of more than two cylinders is 
indicated. Applications to the flow induced by a 
cylinder moving in the presence of plane bounda- 
ries are given, and the stream lines are illustrat- 
ed in certain cases. 


THE FLOW WITH WAKE PAST AN OBLIQUE 
PLATE. Yoichi Mimura. Phys. Soc. Japan J., 
Sept., 1958, pp. 1, 048-1,055. Calculations of the 
pressure distribution on the front surface of the 
plate,as well as on the free streamlines, for the 
case of two-dimensional flow with wake of a perfect 
fluid past an oblique plate by applying the method 
of notched hodograph devised by Roshko. The cal- 
culated values are compared with those obtained ex- 
perimentally by Fage and Johansen. It is thus found 
that the calculated and observed values of the pres- 
sure distribution along the front surface of the plate 
coincide fairly well with each other so far as the 
observed base pressure is constant, but discrepan- 
cies between them increase as the angle of attack 
decreases. 


EXPERIMENTAL INVESTIGATION OF TRAN- 
SPIRATION COOLING IN TURBULENT PIPE 
FLOW. S. W. Yuan and A. Barazotti. Polytech. 
Inst. Bklyn., Dept. Aero. Eng. & Appl. Mech., 
PIBAL Rep. 479, Aug., 1958. 39 pp. 24 refs. 
USAF -Navy-sponsored experimental investiga- 
tion of the effect of coolant air injection atthe wall 
on the velocity and temperature distributions of 
the turbulent flow in a porous-wall pipe. Experi- 
mental equipment and procedure are described, 
and the range of flow conditions is presented. 
Satisfactory agreement exists between theoretical 
results and experimental data. It is shown that 
the wall-friction coefficient increases with the in- 
crease of coolant injection,whereas the heat trans- 
fer coefficient decreases. Thus, the analogy be- 
tween the heat transfer and momentum transfer 
does not exist in transpiration cooling of pipe flow. 


AERODYNAMIC DISSIPATION. H. E. Petschek. 
Avco Res. Lab. RR 23, June, 1957. 21 pp. llrefs. 
USAF -sponsored discussion of dissipation in an i- 
onized gas in the presence of a magnetic field. The 
derivation of the basic flow equations is reexamin- 
ed, and the difference of the basic microscopic dis- 
sipation mechanism demonstrated. It is shown 
that the minimum length in which the properties of 
the flow can change noticeably is appreciably less 
than one mean free path. To derive hydrodynamic 
equations two Boltzmann equations are used, one 
for the electrons and one for the ions, coupled with 
the four Maxwell equations which describe the elec- 
tromagnetic field. The steepening of a pressure ~ 
pulse into a shock wave is considered. Experi- 
ments performed with the aim of studying gas dy- 
namics in the M region are briefly discussed. 
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SMALL PERTURBATIONS IN HYDROMAGNET- 
ICS, FREE OSCILLATIONS IN A RECTANGULAR 
BOX, AND THE PERFECTLY CONDUCTING GAS. 
G. S. S. Ludford. U. Md. Inst. Fluid Dynamics 
& Appl. Math. TR BN-143 (AFOSR TN 58-700)[/AD 
162234], July, 1958. 23 pp. Analysis of the small 
perturbations of an electrically conducting inviscid 
gas in the presence of a uniform undisturbed mag- 
netic field. The free oscillations in a rectangular 
box are determined and used to examine the limit 
of infinite conductivity. Plane waves are discuss- 
ed. The system of first-order linear differential 
equations governing the motion is considered. It 
is shown that by suitable transformation the gener 
al perturbation equations can be split into sets of 
four and five, each set leading to a partial differ- 
ential equation of the same order. The standing © 
waves in the fluid confined in a rectangular per- 
fectly conducting box, into which a uniform magnetic 
field perpendicular to two of the faces has been 
frozen, is examined; these waves are ofthree types. 
The limiting forms of the waves for two extreme 
cases are discussed. The general initial-value 
problem and the determination of Fourier coeffi- 
cients appropriate to the orthogonal system defined 
by the standing waves are also discussed. 


DYNAMIC STABILITY OF A SELF-PINCHED 
DISCHARGE, H. W. Wyld, Jr. J. Appl. Phys., 
Oct., 1958, pp. 1,460-1,465. Study of the stability 
of a rapidly contracting self-pinched discharge 
using three different models for the plasma dynam- 
ics: the free particle model, the snowplow model, 
and the shock wave model. For each model the 
growth in time of a small perturbation on a time- 
dependent unperturbed solution of the equations of 
motion is obtained. It is shown that the free parti- 
cle model and the shock wave model predict insta- 
bilities, and that an initially small perturbation 
becomes large in times comparable to the pinch 
time. The snowplow model predicts stability for 
the initial stages of the pinch, although instabilities 
probably develop later on. 


STABILITY OF THE STATIONARY CONVEC- 
TIVE FLOW OF AN ELECTRICALLY CONDUCT- 
ING LIQUID BETWEEN PARALLEL VERTICAL 
PLATES IN A MAGNETIC FIELD. G. Z. Gershu- ae 
ni and E, M. Zhukhovitskii. (Zhurnal Teoret. i A 
Exper. Fiz., Mar., 1958, pp. 675-683.) Sov. bas 
Phys. - JETP, Sept., 1958, pp. 465-470. Trans- 
lation. Investigation of the effect of a constant mag- 
netic field on the hydrodynamic stability of flow. 
The equations for the amplitudes of the perturba- 
tions are solved by approximations, using the meth- 
od of Galerkin. The study shows that a magnetic 
field greatly increases the stability of the station- 
ary flow. In the case of a longitudinal field, the 
instability is always in the form of a "standing" 
perturbation. The critical Grasshof Number and 
the critical wave number for standing and running 
perturbations have been determined as functions 
of the field strength. 


AXISYMMETRIC STAGNANT FLOW OF A VIS- 
COUS AND ELECTRICALLY CONDUCTING FLUID 
NEAR THE BLUNT NOSE OF A SPINNING BODY 
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WITH PRESENCE OF MAGNETIC FIELD, I - EX- 
ACT SOLUTION OF INCOMPRESSIBLE AND CON- 
STANT-PROPERTIES MODEL. Ching-Sheng Wu 
and W. D. Hayes. Princeton U. Dept. Aero. Eng. 
Rep. 431 (AFOSR TN 58-405) [AD 158208], Apr., 
1958. 46 pp. ll refs. Determination of the veloci- 
ty and temperature fields for the flow of a viscous 
and electrically conducting fluid in the vicinity of 
the stagnation point of a blunt-nosed body with an 
applied magnetic field fixed relative to it. The 
body of revolution is axisymmetric, and the fluid 
is assumed to be incompressible and has constant 
physical properties. The final differential sys- 
tems contain one principal system and two subor- 
dinate systems. It is concluded that the magnetic 
Reynolds Number is as important as the viscous 
Reynolds Number and magnetic pressure number 
in the discussion of approximate method of solution 


ENERGY TRANSFER THROUGH A DISSOCIAT- 
ED DIATOMIC GAS IN COUETTE FLOW. J. F. 
Clarke. J. Fluid Mech., Sept., 1958, pp. 441-465 
19 refs. Analysis of the energy transfer using val- 
ues appropriate to oxygen for numerical illustra- 
tions. The two extremes of chemical equilibrium 
flow and chemically frozen flow are dealt with in 
detail, and it is shown that the surface reaction 
rate is of prime importance in the latter case. The 
chemical rate equations in the gas phase are used 
to estimate the probable chemical state of the gas 
mixture. For practical values of the surface re- 
action rate on a metallic wall, the energy transfer 
rate may be significantly lower in chemically frozen 
flow than in chemical equilibrium flow under other- 
wise similar circumstances. The influence of the 
surface reaction appears to spread out into the 
shear layer as homogeneous reaction rates de- 
crease. 


ENERGY CONTENT AND IONIZATION LEVEL 
IN AN ARGON GAS JET HEATED BY A HIGH IN- 
TENSITY ARC. G. L. Cann and A. C. Ducati. 
J. Fluid Mech., Sept., 1958, pp. 529-537. Devel- 
opment of a direct current electric heating device 
for argon gas. Under normal conditions 50%to 90% 
of the input electric power is transferred directly 
to the gas, the remaining being absorbed by the 
water-cooled electrodes. Measurements are made 
to determine the total gas enthalpy and the propor- 
tion of the enthalpy in directed kinetic energy, ran- 
dom particle motion, and ionization energy. 


A NOTE ON SHOCK FLOW IN A CHANNEL, 
Roy Gundersen. J. Fluid Mech., Sept., 1958, pp. 
501-504. Discussion of the nonsteady flow ina 
channel of slowly converging or diverging cross- 
section, linearized with respect to small area var- 
iations. A shock is produced by a uniform com- 
pressive piston motion and passes into a channel 
of slowly varying cross-section. A relation be- 
tween shock strength and the area of the channel, 
is obtained in closed form and used to discuss con- 
verging cylindrical and spherical shocks. 


O NEKOTORYKH TOCHNYKH RESHENILAKH 
URAVNENII GAZOVOI DINAMIKI. S. S. Grigorian. 
AN SSSR Dokl., Aug. 1, 1958, pp. 606-609. In 
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Russian. 


Analysis of certain exact solutions for 
the equations of nonstationary gas dynamics used 
to solve the following problems: (a) the possibility 
of a motion of anideal non-heat-conducting gas with 
a shock wave producing a region behind the wave 
in which the speed of sound is not zero and where, 
in the case of turbulent motion, the perturbations 
will not overtake the shock wave; (b) the possibility 
of generating in the same region a second shock 
wave which will propagate but never overtake the 
first wave. 


ON PITOT PRESSURE IN AN ALMOST-FREE- 
MOLECULE FLOW - A PHYSICAL THEORY FOR 
RAREFIED-GAS FLOWS. V.C. Liu. J. Aero/Space 
Sci., Dec., 1958, pp. 779-785. 18 refs. Devel- 
opment of a physical theory of pitot pressure in 
the transition-flow regime. The ratio A/b (the 
mean free path to the radius of the cavity opening) 
is assumed to be of the order unity or larger. A 
general formula for the perturbation to the pitot 
pressure in the free-molecule flow is given. This 
perturbation is attributed to the intermolecular 
collisions which are neglected on the basis of the 
free-molecule hypothesis. The expected rate of 
collision is calculated for rigid spheres using the 
classical kinetic theory. 


RELATION BETWEEN TIME SYMMETRY AND 
REFLECTION SYMMETRY OF TURBULENT 
FLUIDS. W. C. Meecham. Phys. Fluids, Sept. - 
Oct., 1958, pp. 408-410. Study showing that, on 
the basis of an assumption of statistical reflection 
symmetry for certain turbulent flows, some space- 
time velocity correlations characterizing the flow 
are even functions of the time delay between the 
correlation measurements. In particular, the sec- 
ond- and one of the fourth-order velocity correla- 
tions are symmetric in this relative time. 


ON THE DISTURBED MOTION OF A PLANE 
VORTEX SHEET. J. W. Miles. J. Fluid Mech., 
Sept., 1958, pp. 538-552. 10 refs. Development 
of a formal solution to the initial value problem for 
a plane vortex sheet in an inviscid fluid by trans- 
form methods. The eigenvalue problem is investi- 
gated and the stability criterion determined. Re- 
sults confirm those of Landau, Hatanaka, and Pai 
with respect to stability, but rule out certain of 
their neutral eigenvalues. The fact that superson- 
ic disturbances may be unstable is established. 
An asymptotic approximation is developed for the 
displacement of a vortex sheet following a suddenly 
imposed, spatially periodic velocity. 


Internal Flow 


THEORETICAL RESEARCH ON EXPERIMEN- 
TAL DEVICES FOR STRAIGHT LATTICE OF AIR- 
FOILS. S. Abe. TGdhoku U. Rep. Inst. High 
Speed Mech., vol. 9, 1958, pp. 1-19. 14 refs. 
Presentation of a method of successive approxima 
tions to calculate the characteristics of the finite 
profiles arranged in an experimental device, and 
to clarify the difference between the flow in the 
experimental arrangement and the ideal lattice 
flow, on the assumption that the flow can be treated 
equivalently as both two-dimensional and potential. 
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A comparison of the movable-wall method and the 
free-jet method is made by means of numerical 
examples, illustrating the superiority of the former. 
In non-lift condition, experimental values obtained 
by Numachi and theoretical values of the present 
method agree satisfactorily. 


RESEARCH ON HYDROFOIL PROFILES SUITA- 
BLE FOR A STRAIGHT CASCADE OF ACCELER- 
ATED FLOW. I - THEORETICAL STUDY. II - 
EXPERIMENTAL STUDY. S. Abe. Tohoku U. 
Rep. Inst. High Speed Mech., vol. 9, 1958, pp. 
105-134. 16 refs. Statement of a theoretical meth 
od to calculate the hydrofoil profile having a given 
surface pressure distribution and an immovable 
pressure center in a given cascade condition. The 
successive approximation is applied on the basis 
of the fundamental equations of a cascade used in 
a previous study. For the usual blade element of 
axial flow turbines satisfactory results are expect- 
ed by repeating the process of successive approxi- 
mations two or three times. Two profiles with 
thickness ratios of 4% and 8% are calculated and 
compared with a profile of the Clark Y type, re- 
spectively. 


DRUCKVERTEILUNGSMESSUNGEN UND THE- 
ORETISCHE VERGLEICHSRECHNUNGEN AN 
EBENEN SCHAUFELGITTERN MIT HOHEN UNTER- 
SCHALLGESCHWINDIGKEITEN. K. H. Grewe. 
DFL Inst. Aero. Bericht No. 93, May 28, 1958. 

53 pp- ll refs. In German. Presentation of exper 
imental results on pressure distribution in two- 
dimensional cascades at high subsonic velocities 
and comparison with corresponding theoretical cal- 
culations. The measurements were made ata 
constant Reynolds Number over the entire subsonic 
range on NACA 0010 and 8410 profiles, and a meth- 
od was developed for evaluating compressible flow 
results. Results indicate that the Mach Number 
effect agrees with theoretical predictions for invis- 
cid linearized flow at Mach Number values below 
the critical. Deviations with higher Mach Number 
values are discussed. It is also shown that a com- 
parison with theory is satisfactory for small devi- 
ations of the flow below the critical value, but with 
strong deviation and higher subcritical Mach Num- 
ber the agreement is less satisfactory. 


- INVESTIGATION OF DOUBLE MOTION PRIN- 
CIPLE IN AXIAL MULTISTAGE TURBOMA- 
CHINES. V. T. Yourinsky and R. G. Narayana- 
murthi. Indian Inst. Sci. J., Sect. B, July, 1958, 
pp. 121-137. Study of the characteristics of axial 
machinery by the method of equivalent replace- 
ments. Typical schemes are analyzed and power 
coefficients evaluated for comparison with axial 
single motion turbomachines. It is shown that the 
double motion adoption can intensify the force coeffi- 
cient, hence the power output, and lessen the num- 
ber of stages for a given enthalpy drop. However, 
it is shown that double motion principle can also 
weaken the force coefficient, if certain forms of 
mathematical profiles are adopted for the blading. 


A TURBINE NOZZLE CASCADE FOR COOLING 
STUDIES. I - THE MEASUREMENT OF MEAN 
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NUSSELT NUMBERS AT THE BLADE SURFACE. 
Il - COMPARISON BETWEEN MEASURED AND 
PREDICTED MEAN NUSSELT NUMBERS AT THE 
BLADE SURFACE. R. I. Hodge. Gt. Brit., 
NGTE Memo. M. 308; M. 309, May, 1958. 25; 39 pp. 
19 refs. Theoretical and experimental investiga- 
tion of cooling along a turbine nozzle blade, and 
presentation of cascade tunnel details, instrumen- 
tation, and operating conditions. Gas to blade 
mean heat-transfer coefficients are determined in 
tests using a special blade. These experimental 
coefficients are related to blade Reynolds Number 
and to the temperature ratio between gas and blade 
surface. The condition of the boundary layer a- 
round a turbine nozzle blade profile in a two-dimen 
sional cascade is described at various levels of 
gas flow Reynolds Number and turbulence. Main- 
stream turbulence is shown to have a modifying in- 
fluence on the accepted transition criteria. Surface 
distributions of the heat transfer coefficient are 
calculated for the near isothermal case with lami- 
nar and turbulent boundary layers. It is shownthat 
the combined calculated and estimated values ofthe 
profile average heat transfer rate, according to 
the estimated boundary layer development pattern 
with flow Reynolds Number, are in fair agreement 
with the measured values. 


OPTIMUM DESIGN OF STRAIGHT-WALLED 
DIFFUSERS. S. J. Kline, D. E. Abbott, and R. 
W. Fox. Stanford U., Dept. Mech. Eng. Rep. 
PD-4 (AFOSR TN 58-638) [AD 162169], June, 1958. 
32 pp. 37 refs. Presentation of four optimum 
problems in diffuser design, located in relation to 
overall flow regimes in terms of geometrical pa- 
rameters for straight-walled units. Using an em- 
pirically derived transformation of variables be- 
tween the conical and two-dimensional geometries, 
all available data for optimum recovery at constant 
ratio of wall length to throat width are correlated 
by a single straight line. This line lies slightly 
above and parallel to the line of onset of large tran- 
sitory stall on the chart of overall flow regimes. 


ON FULLY DEVELOPED CHANNEL FLOWS: 
SOME SOLUTIONS AND LIMITATIONS, AND EF- 
FECTS OF COMPRESSIBILITY, VARIABLE PROP- 
ERTIES, AND BODY FORCES. S. H. Maslen. 

US, NACA TN’4319, Sept., 1958. 46 pp. Study of 
fully developed laminar flows indicating several 
limitations on such streams. The cases for liquids 
and gases where such motions are exact are deter- 
mined and solutions are given. For more general 
‘conditions, not permitting an exact fully developed 
flow, limitations are set. Two cases arise depend 
ing on the size of the temperature variation across 
the channel. Both the forced and the free floware 
solved for the case of large temperature variation. 
Finally, described are some circumstances under 
which streamwise variations of velocity occur. 


ANALYTICAL AND EXPERIMENTAL INVESTE 
GATION OF TEMPERATURE RECOVERY FAC- 
TORS FOR FULLY DEVELOPED FLOW OF AIR 
IN A TUBE. R. G. Deissler, W. F. Weiland, and 
W. H. Lowdermilk. US, NACA TN 4376, Sept., 
1958. 35 pp. llrefs. Description of a study made for 
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both laminar and turbulent flow. 


The effect of wall 
temperature gradient along the tube was investi- 
gated but is important only at Mach Numbers close 


to unity in the turbulent case. In the laminar case 
the effect becomes important at much lower Mach 
Numbers. Recovery factors are obtained experi- 
mentally for a range of Reynolds Numbers from 
630 to 30,000. The results indicate that for turbu- 
lent flow the recovery factor is approximately in- 
dependent of Reynolds Number. Comparison of 
analytical with experimental results indicates that 
the effective ratio of eddy diffusivities for heat 
transfer to momentum transfer varies with Rey- 
nolds Number. 


AIR INTAKE PROBLEMS IN SUPERSONIC PRO- 
PULSION. (NATO AGARD llth Comb. & Propul- 
sion Panel Meeting, Paris, Dec., 1956.) NATO 
AGARDograph 27. Edited by J. Fabri. Published 
for and on behalf of AGARD, NATO, by the Perga- 
mon Press, New York, 1958. 97 pp. 36 refs. 
$5.00. Contents: Rdle de la Prise d'Air dans le 
Bilan Propulsif d'un Réacteur, P. Carriére. A 
Review of Supersonic Air Intake Problems, D,. D. 
Wyatt. Problems Related to Matching Turbojet 
Engine Requirements to Inlet Performances as 
Function of Flight Mach Number and Angle of Attack, 
Antonio Ferri. Interprétation des Essais de Prises 
d'Air Supersoniques, L. Viaud. I - Evaluation 
of the role of an air intake in the jet engine balance 
of propulsion. Various aspects of the problem are 
analyzed for the case of a ram-jet with rotational 
symmetry at supersonic speed. The characteristic 
parameters are defined: flow coefficient, efficiency, 
and additional and external drag, as well as varia- 
tion of these parameters and their order of magni- 
tude, examined for various Mach Numbers, geo- 
metrical shapes, and conditions at the diffuser exit. 
Il - Outline of the main parameters of supersonic 
air intake systems and evaluation of possible solu- 
tions based on experimental results. Includes prob- 
lems associated with high pressure recoveries, def- 
inition of certain drag components, and problems 
of flow instability. Il - Analysis limited to super- 
sonic flight conditions, including basic criteria on 
entrance inlet design, three types of angle-of-at- 
tack effect, and contraction ratio design. IV - De- 
scription of some experiments on air intake models, 
including definitions for efficiency and aerodynamic 
drag, as well as test procedures and interpretation 
of results. A ram-type standard air intake, follow- 
ed by a divergent, is proposed; the external dragis 
not taken into account due to its close relation tothe 
whole body of the engine. 


A THEORY OF THE CYLINDRICAL EJECTOR 
SUPERSONIC PROPELLING NOZZLE. H. Pear- 
son, J. B. Holliday, andS. F. Smith. RAeS J., 
Oct., 1958, pp. 746-751. Development of atheory 
for the ejector nozzle with a cylindrical secondary 
shroud, based on continuity, momentum, and max- 
imizing of the secondary flow. The results shows 
that the overall flow is fixed (or choked) at a con- 
dition when the outlet plane static pressure is a- 
bove atmospheric, yet,the secondary flow is sub- 
sonic,as ordinarily, defined. The primary flow 
remains supersonic. This is shown to be a gener- 
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al result where two streams flow through a com- 
mon nozzle without mixing, whose total pressures 
are not the same. f 


THE SOLUTION OF TRICOMI'S EQUATION 
FOR A TRANSONIC JET. Pien Yen-Kwei. Scien- 
tia Sinica, Sept., 1958, pp. 946-963. ll refs. A- 
nalysis of a transonic jet in which the method of 
approach is to reduce the problem of mixed flow 
into one of a purely elliptic type. The Tricomi e- 
quation in the hyperbolic region can be the same 
as Euler-Poisson's equation for which a general 
solution is available. The general solution con- 
sists of two arbitrary functions, as do most of the 
second-order hyperbolic equations. These two 
arbitrary functions can not be uniquely determined 
by the boundary conditions in the hyperbolic region 
alone; yet, there exists a functional relation between 
them on the sonic line. This relation serves as 
an additional condition for the flow in the elliptic 
region, and the problemis thus reduced to one of a 
purely elliptic type. Green's theorem for elliptic 
equations is then used to transform the problem 
into a singular integral equation. 


SOME COMPRESSIBILITY AND HEAT TRANS- 
FER CHARACTERISTICS OF THE WALL JET. 
M. H. Bloom and M. H. Steiger. (3rd Natl. Congr. 
Appl. Mech., Providence, June 11-14, 1958.) Poly- 
tech. Inst. Bklyn., Dept. Aero. Eng. & Appl. 
Mech., PIBAL Paper, Dec., 1957. 32 pp. 12 
refs. Investigation of compressibility and heat 
transfer characteristics of a jet spreading out over 
a plane surface in a stationary ambient atmosphere, 
The study covers (a) laminar flow, both planar and 
radial, over isothermal and nonisothermal sur- 
faces, in regions away from the emission slot, and 
(b) the same jet and ambient gases, including dis- 
sociated gases in thermal equilibrium. Thermal 
solutions in similar form have been obtained under 
the special conditions that the surface temperature 
is equal to the ambient temperature or that the en- 
thalpy varies monotonically from the surface value 
to the ambient value. Asymptotic solutions are 
used in the computation, a procedure for treating 
different jet and ambient gases is indicated, anda 
method for studying the turbulent case is briefly 
discussed. 


SPRAY FORMATION AND BREAKUP, AND 
SPRAY COMBUSTION. A. E. Fuhs. Sundstrand 
Turbo AMF/TD 1199 TN 4 (AFOSR TN 58-414) [AD 
158217], Feb. 5, 1958. 129 pp. 107 refs. Survey 
of literature in the field of liquid spray behavior. 
The known means for atomizing liquids, and the 
mechanisms for jet and sheet breakup under the 
various environments of non-burning media are 
discussed, The subsequent distributions and be- 
havior of liquid drops in sprays are examined. Ap 
plication to rocket motors of sprays formed byim- 
pinging jets is considered in detail. Spray mixing 
is analyzed. The empirical laws of evaporation 
are reviewed for single droplets and for sprays, 
and spray combustion is examined. 
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Performance 


VARIATIONAL APPROACH TO THE STRATO- 
SPHERIC CRUISE OF A TURBO-JET POWERED 
AIRCRAFT. Angelo Miele. ZFW, Sept., 1958, 
pp. 253-257. Investigation of the cruise perform- 
ance of a turbojet powered aircraft traveling inthe 
stratosphere. It is assumed that the inertiaterms 
appearing in the equations of motion are negligible 
and that the zero-lift drag, the induced drag, the 
thrust, and the specific fuel consumption depend 
on the Mach Number M. By the use of indirect 
methods of the calculus of variations it is shown 
that the best operational performances are achiev- 
ed by maintaining a constant Mach Number along 
the flight path. A generalized closed form ex- 
pression is derived for the optimizing condition 
which includes the results of previous theories. 

A method for comparing the relative merit of mul- 
ti-valued solutions is provided. The results of 
numerical examples are summarized. It is shown 
that a fourfold increase in the design thrust is suf- 
ficient to shift the cruising Mach Number from 0.9 
to 3, and that the optimum ratio of induced drag to 
zero-lift drag differs considerably from the value 
obtained from the low-speed flight theory, ranging 
from 1/4 to 4 times the above value. 


Wings & Airfoils 


THE EFFECTS OF BLUNT LEADING EDGES 
ON DELTA WINGS AT MACH 5.8. Appendix I - 
VISCOUS INDUCED PRESSURES. Appendix II - 
SETTINGS IN YAW. Appendix II - COMPUTED 
PRESSURES. K. F. Nicholson. GALCIT Memo. 
45, June 10, 1958. 72 pp. 16 refs. Measurement 
of pressure distributions on a series of four delta 
wings with subsonic and supersonic leading edges, 
both sharp and blunt. Schlieren studies were also 
made to determine top and side view shock locations. 
Results indicate that the effects of bluntness were 
small; the pressures produced by shock wave inter- 
actions with the boundary layer, and the inviscid 
pressures generated by the blunt leading edges, 
were small compared with the inviscid pressures 
producing lift on the basic wing. Spanwise pres- 
sure distributions show no similarity to those ob- 
tained by linearized theory. 


THEORY OF CAMBERED JOUKOWSKY AIR- 
FOILS INSHEAR FLOW. A. Sowyrda. Cornell 
Aero. Lab. Rep. AI-1190-A-2 [AD 201868], Sept., 
1958. 25 pp. Development of a two-dimensional 
airfoil,theory which extends the existing theory of 
symmetrical Joukowsky airfoils in uniform shear 
flow to cambered airfoils. Some numerical results 
are given to show the relative effects of flow shear 
and airfoil camber and thickness on lift and pitch- 
ing moment (there being no drag). Expressions 
are given from which the velocity distribution on 
the airfoil can be evaluated for the family of pro- 
files and flow conditions considered. 


AEROELASTICITY 


AN ALTERNATIVE FORMULATION OF THE 
PROBLEM OF FLUTTER IN REAL FLUIDS. Wen- 
Hwa Chu and H. N. Abramson. Southwest Res. 
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Inst. TR 2, Aug. 29, 1958. 17 pp. 10 refs. Anal 
ysis in which the potential theory of a harmonical- 
ly oscillating thin airfoil is generalized by discard 
ing the conventional Kutta-Joukowski condition at 
the trailing edge and introducing a generalized e- 
quivalent condition. The bound vorticity distribu- 
tion is expressed in a form of the Birnbaum- 
Glauert formula and the resulting equation is solv- 
ed by application of Glauert's series method. The 
lift and moment, which depend upon the trailing 
edge singularity, are found to contain two complex 
semiempirical parameters. The lift corresponding 
to these two modes of oscillation can be obtained 
from experiments and used to evaluate these pa- 
rameters. 


THE FLUTTER OF LOW ASPECT RATIO 
WINGS. W. P. Targoff and R. P. White, Jr. CAL 
IAS Joint Meeting, Ottawa, Oct. 7, 8, 1958, Pre- 
print 858. 36 pp. Members, $0.35; nonmembers, 
$0.75. USAF-supported development of a numeri- 
cal matrix procedure by which the low-aspect-ra- 
tio theory formulated by Lawrence and Stone can 
be used to calculate the flutter characteristics of 
any low-aspect-ratio wing having a straight trail- 
ing edge. Correlation with experimental results 
indicates that, at least for 60° delta wings, the 
method can be used to predict adequately the flutter 
characteristics of low-aspect-ratio wings. 


INTERPRETATION DES CALCULS DE FLUT- 
TER POUR LES APPAREILS SUBSONIQUES. H. 
de l'Estoile. Docaéro, July, 1958, pp. 15-20. 10 
refs. In French. Survey of various types of flut- 
ter and evaluation of assumptions introduced in the 
calculation. These cover aerodynamic forces, 
control surfaces, and sweepback. Includes méth- 
ods for the interpretation of obtained results cover- 
ing structural and landing gear phenomena, as well 
as general concepts for avoiding the occurrence of 
flutter. 


THE USE OF MODELS IN AEROELASTIC ANAIL- 
YSIS. J. A. McKillop. CAI-IAS Joint Meeting, 
Ottawa, Oct. 7, 8, 1958, Preprint 850. 32 pp. 
Members, $0.65; nonmembers, $1.00. Review of 
the role played by elastic models as supplements 
to analysis in the design process of a modern air- 
craft. The theory of aeroelastic model design is 
briefly treated and the types of models required 
for different applications are discussed. Model 
construction, instrumentation, and test techniques 
are presented, and some conclusions are derived 
regarding the role played by aeroelastic models in 
the design process. 


AIRPLANES 


Air Conditioning, Pressurization 


PROBLEME DES EQUIPEMENTS DANS LES 
AVIONS A GRANDE VITESSE. Paul Sevin. Tech. 
& Sci. Aéronautiques, Dec., 1957, pp. 253-272. 
In French. Investigation of the thermal problem 
in high-speed aircraft. Two aspects of the general 
problem are considered: (a) development of meth- 
ods for heat disposal, based on the analysis of pre- 
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vailing conditions, and (b) improvement in equip- 
ment to permit increased reliability during high- 

temperature operation. Includes presentation of 

data on thermal characteristics of typical struc- 

tures and systems of heat disposal. The effect of 
weight and operation under reduced pressure are 

taken into account. 


AVIATION & SPACE MEDICINE 


DECOMPRESSION EVENTS IN BIO-SATEL- 
LITES. E. B. Konecci. ARS Semi-Annual Meet- 
ing, Los Angeles, June 8-12, 1958, Paper. 70 pp. 
55 refs. Discussion on very slow to extremely 
rapid decompression, both accidental and intention- 
al, in a variety of sealed, pressurized, environ- 
mental biosatellites. The physical aspects of the 
decompression process are reviewed. A nomo- 
gram is presented giving the relationship between 
cabin volume, orifice opening, and time of decom- 
pression through various pressure altitudes. The 
flow rates of air required to maintain 3, 6, and 9 
psi pressure differentials in the cabin are measur- 
ed. Theoretical computer calculations are describ 
ed; they compare well with altitude chamber exper 
imental data. Causes of slow and rapid decom- 
pressions are outlined. The subject of meteorit- 
ics is reviewed in detail. High pressure reserve 
supplies of oxygen and/or air carried in the satel- 
lites are covered. The use of fiberglass bottles 
is advocated. Safety aspects in accidental decom- 
pression are reviewed. 


FUELS & LUBRICANTS 


THE THERMODYNAMIC PROPERTIES OF HY- 
DROGEN AND WATER AS POSSIBLE WORKING 
FLUIDS FOR NUCLEAR ROCKETS. I. Sanger- 
Bredt. Forschungsinst. Phys. Strahlantriebe 
Mitteil. 16 (AFOSR TR 58-87) [AD 162108], May, 
1958. 58 pp. 22 refs. Investigation of hydrogen 
and water vapor as to their applicability as work- 
ing fluids. Enthalpy-entropy diagrams have been 
computed for either gas, with regard to dissocia- 
tion and ionization, over a pressure range between 
10+1 and 10-5 atm, and within the temperature range 
between 500° and 10, 000°K. The exhaust velocities 
possible for water or water vapor are derived 
and compared. The influence of the specific heats 
of mixtures and the mean molecular weights on 
the exhaust velocities attainable - before and after 
heating - are shown in numerical examples for hy- 
drogen, water, and helium. Additional hydrides of 
light elements, such as boron IlI-hydride and meth- 
ane, have been examined as to their applicability 
as working fluids. The heat transfers to the com- 
bustion chamber walls are examined by way of 
comparisons of hydrogen, water, and helium. The 
influence exerted by nonequilibrium processes on 
heating and expansivn is discussed. Three meth- 
ods of heating a working fluid have been investigat- 
ed: fission reactors, electric arcs, and fusion 
reactors. The number of energy carriers to be 
supplied to the working fluid per unit time has been 
computed by means of the basic rocket equation, 
thus guarantying a definite thrust, or a definite re- 
quired exhaust velocity of the rocket. 
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INSTRUMENTS 


Flow Measuring Devices 


PROPERTIES OF IMPACT PRESSURE PROBES 
IN FREE MOLECULE FLOW. E. L. Harris and 
G. N. Patterson. UTIA Rep. 52 (AFOSR TN 58- 
582) [AD 162102], Apr., 1958. 18 pp. Development 
of a theory for the mass flow through a circular 
tube in free molecule flow when the tube and gas 
are in relative motion. The gas entering the tube 
is assumed to have a Maxwellian distribution func- 
tion, and the molecular reflection process at the 
wall is assumed to be diffuse. The theory is used 
to determine the pressure read by an impact probe 
in free molecule flow. Although the general ex~ 
pressions derived apply to any value of gas velocity 
and tube size, the detailed calculations for the 
pressure probe are difficult except for the case of 
low speeds and long tubes. Results of experimen- 
tal studies in the UTIA low-density tunnel and a 
whirling arm apparatus are given. Agreement be- 
tween theory and experiment is good. 


MACHINE ELEMENTS 
Bearings 


THE INFLUENCE OF THE MOLECULAR MEAN 
FREE PATH ON THE PERFORMANCE OF HYDRO. 
DYNAMIC GAS LUBRICATED BEARINGS, Albert 
Burgdorfer, Franklin Inst. Labs. Interim Rep. 
I-A2049-2, June, 1958. 17 pp. ONR-supported 
derivation of a modified Reynolds equation for gas- 
lubricated hydrodynamic bearings operating under 
“slip flow" conditions. Closed analytical solutions 
are given for a Rayleigh-type step-bearing and an 
inclined plane slider bearing ‘for the case of two- 
dimensional flow. The influence of the ratio m 
(molecular mean free path to a representative film 
thickness at a reference location) on the perform- 
ance of gas lubricated bearings is analyzed. It is 
shown that values of m } 0.01 have a noticeable ef- 
fect onthe bearing performance factors such as load 
carrying capacity and the friction coefficient; they 
both decrease with increasing values of m. 


MATERIALS 
Metals & Alloys 


A REVIEW OF THE LITERATURE ON THE EF- 
FECT OF FREQUENCY ON THE FATIGUE PROP- 
ERTIES OF METALS AND ALLOYS. N. Stephenson 
Gt. Brit., NGTE Memo. M.320, June, 1958. 42 
pp. 68 refs. Study indicating that, at room tem- 
perature and ordinary speeds of fatigue testing (107 
to 104 cycles/min.), there is little effect on fatigue 
or endurance limit provided the material is not in 
its creep range, there is no heating because ofhys 
teresis effects, and corrosion is virtually absent. 
The influence of frequency is more evident under 
combined conditions of corrosion and fatigue. The 
increase of mechanical hysteresis and decrease of 
nominal elastic modulus with decrease in frequen- 
cy at cyclic stresses which lead to failure are cor 
sistent with observations that microscopically visi 
ble plastic deformation processes associated with 
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fatigue failures are more developed at lower fre- 
quencies. 


Metals & Alloys, Nonferrous 


PREPARATION ET PROPRIETES NOUVELLES 
DE L'ALUMINIUM DE HAUTE PURETE,. Frédé- 
ric Montariol. France, Min. de l'Air PST 344, 
1958. 70 pp. 35 refs. SDIT, 2, Av. Porte-d'Issy, 
Paris 15, Frs. 1,580. In French. Experimental 
investigation of the preparation and properties of 
high purity aluminum. The specimens were irra- 
diated in an atomic pile and used for the prepara- 
tion of autoradiographs of the metal structure. It 
is shown that impurities are segregated in the in- 
terdendritic spaces of the structure; recrystalliza- 
tion tests indicate that the impurities are left in 
the final liquid stage, thus facilitating purification 
of the metal by zone melting. A purity of 99.999% 
can be attained. Such properties as ease of re- 
crystallization and corrosion resistance are em- 
phasized. 


METEOROLOGY 
Upper Air Research 


RAKETNYE IZMERENIIA ELEKTRONNOI KON- 
TSENTRATSI V IONOSFERE S POMOSHCH'IU 
UL'TRAKOROTKOVOLNOVOGO DISPERSIONNOGO 
INTERFEROMETRA. K. I. Gringauz. AN SSSR 
Dokl. June 21, 1958, pp. 1, 234-1,237. InRussian 
Results of measurements of the distribution (in 
relation to altitude) of electron concentration inthe 
ionosphere obtained in USSR from high-altitude 
rockets between 1954-1958. An ultrashort-wave 
dispersion interferometer was used to measure 
the emission of radio waves from the rocket. The 
installation and the operation of rocket instruments 
are described, and the importance of an extrater 
restrial station in terms of data accuracy andcom- 
pleteness is pointed out. 


MISSILES 


RELATIVE MOTION IN THE TERMINAL PHASE 
OF INTERCEPTION OF A SATELLITE OR A BAI- 
LISTIC MISSILE. Appendix - RELATION OF AP- 
PARENT GRAVITATIONAL ACCELERATION TO 
TIDE-GENERATING ACCELERATION AND TO 
DISTURBING EFFECT OF A THIRD BODY. R. A. 
Hord. US, NACA TN 4399, Sept., 1958. 33 pp. 
Study of the interception of a satellite or a ballistic 
missile essentially outside the earth's atmosphere 
with emphasis on the terminal phase of the attack 
vehicle's flight. For the discussion of the relative 
motion, a coordinate system is selected which has 
its origin at the target and axes always parallel to 
lines fixed in an inertial frame. The resulting vec- 
tor equation contains, in addition to the thrust 
term, an apparent gravitational term. Two types 
of interception are discussed mathematically, and 
a numerical example is worked out for each type. 
The type of interception for which the terminal rel- 
ative approach speed is small compared with the 
target's speed is found to be feasible. The practi- 
cability of head-on interception with mass disper- 
sal prior to impact is more difficult to assess. 
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GUIDAGE PAR INERTIE DES ENGINS BALISTI- 
QUES. J. Fitamant. Docaéro, July, 1958, pp. 
35-56. 19 refs. In French. Study covering the 
characteristics of ballistic trajectories and the 
source of errors. Includes survey of the develop- 
ment of inertial systems; description of various 
units, such as gyroscopes, integrating accelerome- 
ters, and computers; evaluation of their relative 
methods; and presentation of illustrative examples. 


ON THE BRACHISTOCHRONIC THRUST PRO- 
GRAM FOR A ROCKET POWERED MISSILE TRAV- 
ELING IN AN ISOTHERMAL MEDIUM. Angelo 
Miele. Jet Propulsion, Oct., 1958, pp. 675-684. 
14 refs. Analysis of a burning program for a rock- 
et-powered missile moving along a rectilinear path 
with the idea of minimizing the time interval nec- 
essary to reach a given point in space. The induc- 
ed drag is assumed negligible with respect to the 
zero-lift drag; the atmosphere is regarded as iso- 
thermal. By using the indirect methods of the cal- 
culus of variations, it is shown that the totality of 
extremal arcs is composed of zero-thrust sub- 
arcs, sub-arcs flown with maximum engine output, 
and variable thrust sub-arcs. A numerical exam- 
ple shows that, assuming the initial Mach Number 
is zero, the optimum path includes: an initial sub- 
arc flown with maximum engine output, an inter- 
mediate sub-arc flown with variable thrust, anda 
final sub-arc flown by coasting. 


NAVIGATION 


INERTIAL NAVIGATION, I. C. F. O'Donnell. 
Franklin Inst. J., Oct., 1958, pp. 257-278. Brief 
survey of inertial guidance characteristics and 
their bearing on the suitability of inertial guidance 
for particular missions; the Schuler tuning of iner- 
tial platforms for error limiting is developed. A 
comparison between inertial guidance requirements 
for navigation and ballistic trajectories is made. 
Forms of mechanization are described and their 
advantages and disadvantages listed. Problems of 
inertial guidance, such as the choice of coordinate 
systems, alignment, and stabilization are outlined 
Important characteristics of subsystems such as 
the inertial components and computers are present- 
ed. Methods of error analysis are developed and 
a sample system error analysis worked out. A brief 
description of the use of auxiliary position and ve- 


locity information in aided inertial systems is made. 


POWER PLANTS 
Jet & Turbine 


THE DETERMINATION OF THE THERMOE- 
LASTIC STRESS DISTRIBUTION IN HOLLOW 
COOLED TURBINE BLADES, C. H. J. Johnson. 
Australia, ARL Rep. Me.87, June, 1958. 31 pp. 
Development of an approximate method for deter- 
mining steady state thermal stress distribution, 
which assumes that the blade walls are thin com- 
pared with the chord, so that the temperature is 
constant across the wall and varies only in the di- 
rection of the surface. By representing both the 
internal and the external heat-transfer coefficients 
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as step functions of the arc length, the heat con- 
duction is described by the solutions to a system 
of ordinary linear differential equations with con- 
stant coefficients. 


DESIGN AND APPLICATIONS OF MACH 4 TUR- 
BINE ENGINES. M. A. Zipkin and R. E. Neitzel. 
CAI-IAS Joint Meeting, Ottawa, Oct. 7, 8, 1958, 
Preprint 859. 32 pp. Members, $0.35; nonmem- 
bers, $0.75. Study of the performance of turbine 
engines designedto power self-accelerating Mach 4 
vehicles. Engine performance requirements are 
related to the mission with particular attention paid 
to the acceleration of the vehicle. A straight Mach 
4 turbojet engine is described and the factors in- 
volved in the selection of the cycle are presented. 
A turbojet-ramjet engine (dual cycle) which would 
be based on an existing Mach 3 turbojet is also de- 
scribed and then compared with the straight turbo- 
jet. Applications of Mach 4 turbine engines to 
manned aircraft and missiles are examined and 
the features which make the turbine-engine power- 
ed vehicles attractive are discussed. 


Ram-Jet & Pulse-Jet 


RESULTATS D'ESSAIS EN SOUFFLERIE DE 
FOYERS DE STATOREACTEURS. André Mestre. 
La Recherche Aéronautique, July-Aug., 1958, pp. 
ll-17. In French. Description of wind-tunnel tests 
on ram-jet combustion chambers and presentation 
of experimental results. The tests were limited 
to a Mach Number of 1.5 and the working diameters 
varied from 330 to 420 mm. Measurements include 
the rate of fuel supply to pilot and main combustion 
chambers, air pressures, and combustion efficien- 
cy, based on the analysis of exhaust gases. The 
shock wave at the entry was studied by means of 
streak-visualization methods. 


Rocket 


ON INTERNAL BALLISTICS OF LIQUID FUEL 
ROCKETS. M. S. Sodha. Appl. Sci. Res., Sect. 
A, No. 6, 1958, pp. 421-428. Theoretical investi- 
gation of the internal ballistics of a liquid fuel rock- 
et, taking into account the variation of droplet size 
distribution with time during combustion. Several 
simplifying assumptions are made. A steady-state 
solution, independent of droplet size distribution 
and rate of evaporation, is obtained. Assuming 
constant temperature throughout the combustion, 
the non-steady-state solution is investigated. 


MISURA DEI LIMITI DI STABILITA DI ALTA 
FREQUENZA IN UN ENDOREATTORE A BIPRO- 
PELLENTE LIQUIDO. Luigi Crocco and Jerry 
Grey. (A.I.D.A. 15th Natl. Congr., Cagliari, 
Sept. 25-29, 1958.) L'Aerotecnica, June, 1958, 
pp. 135-144. In Italian. Measurement of high- 
frequency stability limits in a liquid bipropellant 
rocket. The experimental apparatus and proce- 
dure are described. The dependence of the stabil- 
ity limits on the nozzle configuration and the pres~ 
sure in the chamber is found to be in perfect a- 
greement with the.Crocco-Cheng theory. The ex- 
istence of discrete zones of instability, predicted 
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by the theory for experimentally increasing length 
of the chamber, is verified. 


SELECTED SCALING PROCEDURES FOR LIQ 
UID-FUEL ROCKET ENGINES. J. W. Bjerklie, 
L. L. Bixson, and S. S, Penner. Sundstrand Tur- 
bo S/TD 1241 TN 6 (AFOSR TN 58-416) [AD 158219], 
Mar. 31, 1958. 14 pp. Theoretical study of scaling 
procedures with maintenance of stability for high- 
and low-frequency motor oscillations, and of simi- 
larity for selected Reynolds Numbers and high- 
frequency stability. It is concluded that the inter- 
play of spray formation, evaporation,and chemical 
reactions, present interpretive and analytical prob- 
lems of staggering magnitude. The requirements 
for similarity of some important aspects of engine 
combustion are shown to be mutually contradictory, 
A well-coordinated, long-range, experimental 
program, which may lead to logical procedures for 
optimizing the required violation of the similarity 
rules, is suggested. 


THE EXPERIMENTAL DETERMINATION OF 
CHEMICAL CONVERSION TIMES IN LIQUID 
FUEL ROCKET ENGINES. I - THE EXPERIMEN- 
TAL DETERMINATION OF EFFECTIVE TIME 
DELAYS IN ROCKET ENGINES ACCORDING TO 
BARRERE. S.S. Penner. Il - ANALYSIS OF 
PRESSURE DECAY AT THE TIME OF PROPEL- 
LANT SHUTOFF AND ITS RELATION TO CHEMI- 
CAL CONVERSION TIME 7, IN ROCKET THRUST 
CHAMBER. J. Bjerklie, E. Zwick, and L. Bixson. 
Sundstrand Turbo S/TD 1232 TN 5 (AFOSR TN 58- 
415) [AD 158218], Mar. 15, 1958. 17 pp. Presenta- 
tion of experimental data linking chemical conver- 
sion time, 7 , to acoustic wave times. Several 
methods of approach to the determination of 7 
form chamber pressure history after propellant 
shutoff are outlined. Two alternative methods of 
interpretation, based upon the assumptions of con- 
centrated and distributed combustion,respectively, 
are discussed. The case of distributed combustion 
starting with a law of burning sprays, which has 
been shown to be in good agreement with experi- 
ments, is analyzed. The results of both analyses 
for distributed combustion are shown to be identi- 
cal. 


RESEARCH, RESEARCH FACILITIES 


Wind Tunnels 


DEVELOPMENT OF THE SPARK-HEATED, 
HYPERVELOCITY, BLOWDOWN TUNNEL - HOT- 
SHOT. R. W. Perry and W. N. MacDermott. 
USAF AEDC TR 58-6 [AD 157138], June, 1958. 103 
pp. 27 refs. Description of a wind tunnel capable 
of producing the true relative velocities of hyper- 
sonic flight. The required high stagnation enthal- 
pies are obtained by heating a confined mass ofair 
with a powerful electrical discharge from a large 
condenser bank. The resulting hot air is expanded 
in a Laval nozzle and produces hypersonic flow for 
a period of up to 50 milliseconds. Operation of the 
16-in. tunnel with reservoir temperatures of 
4,000°K, to 8,000°K. and reservoir pressures of 
15, 000 psi to 20, 000 psi has been reduced to routine 
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practice. Also,a family of instrumentation tech- 
niques has been developed which permits conven- 
tional pressure, heat transfer, and force tests to 
be made in the tunnel. 


STRUCTURES 


Connections 


THE EFFECT ON THE STATIC- AND FA- 
TIGUE PROPERTIES OF RIVETED LIGHT ALLOY 
LAP JOINTS OF REINFORCING THE CRITICAL 
SECTION WITH THIN ADHESIVE BONDED SHEETS. 
A. Hartman and P. de Rijk. Netherlands, NLL 
TN M. 2047, Mar., 1958. 35 pp. Experimental 
study of the effect of reinforcing critical sections 
by local adhesive bonding of thin sheets on the stat- 
ic and fatigue strengths of 2-row riveted single 
lap joints in clad 2024-T and 7075-T aluminum al- 
loy. Static and fatigue tests are described and 
the results discussed. Static strength increased 
almost to the tensile strength of the sheet material. 
Fatigue strength was noticeably increased by rein- 
forcing with 2 strips; a further increase of the 
number of reinforcing strips had a negligible effect 
The probability of failure of the specimens at the 
outer edge of the first reinforcing strip was largely 
increased by a high stress amplitude and by the 
use of 3 reinforcing strips instead of 2. 


Cylinders & Shells 


ZASTOSOWANIE SZEREGOW TRYGONOME- 
TRYCZNYCH DO OBLICZANIA ZAMKNIETYCH 
POWLOK WALCOWYCH. Zbigniew Olesiak. 
Rozprawy Inzynierskie, No. 2, 1958, pp. 265-280. 
In Polish, with summaries in English and Russian, 
Application of trigonometric series to the compu- 
tation of closed cylindrical shells. Solutions are 
given for a tube of finite length, simply supported 
or clamped along the edges and acted upon by any 
load symmetric in relation to the axis of the tube. 
Solutions are also given for the problem of a tube 
supported along three circles, and that of a very 
long tube supported along many circles and loaded 
in a periodic manner. A method is given for solv- 
ing the problem of a tube of variable thickness by 
reducing it to a Fredholm integral equation of the 
second kind and determining the expansion coeffi- 
cients of the deflection. Examples are included 
for simple loads such as a constant load or a con- 
centrated load on the periphery. 


Elasticity & Plasticity 


THE INVERSION MAPPING AS APPLIED IN 
THE THEORY OF PLASTICITY. Wactaw Olszak. 
Arch. Mech. Stosowanej, No. 3, 1958, pp. 417- 
440. 14 refs. Study considering the application 
of inversion transformation to the cases of the e- 
lastic-plastic and the plastic problem of acylinder 
of eccentric annular cross section and a certain 
type of nonhomogeneity, together with the related 
problem of a semi-infinite plane with a circular 
hole. The type of mapping uses an arbitrarily cho- 
sen inversion pole, the position of which, then, 
does not coincide with the origin of the coordinate 
systems of the auxiliary (inverted) plane. 
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Plates 


PLATES WITH DISCONTINUOUS SUPPORTS; 

A SEMI-INFINITE STRIP WITH DISCONTINUOUS 
BOUNDARY CONDITIONS. Henryk Zorski. Arch. 
Mech. Stosowanej, No. 3, 1958, pp. 271-313, 371- 


398. 15 refs. Analysis of some boundary prob- 
lems with discontinuous boundary conditions con- 
sidering a semiplane, a quadrant, and a semi-infi- 
nite elastic strip. The boundary conditions are 
assumed to be nonhomogeneous and the equilibri- 
um equation homogeneous. These boundary condi- 
tions are understood to be two different conditions 
on the same segment of a straight line (part of the 
edge being clamped, and the remaining simply sup- 
ported). The unknown functions are the deflection 
angle and the deflection of that part of the bound- 
ary where the angles are not given. A particular 
form of integral equations enables an exact solution 
to be obtained in a closed form. 


THE BENDING OF TRANSVERSALLY NON- 
HOMOGENEOUS PLATES OF MODERATE THICK- 
NESS. Marek Sokotowski. Arch. Mech. Stoso- 
wanej, No. 3, 1958, pp. 315-328. Analysis of bend- 
ing in a material characterized by a one-direction- 
al variability of Young's modulus Ex E (z), The 
plate is subject to forces distributed along the ver- 
tical edges f (x, y) and to a uniformly distributed 
load p acting normally to the surface z of the plate. 
The correctness of the results obtained is con- 
firmer by substitution of the results in the basic 
equations of elasticity, as well as in the boundary 
conditions. 


DRGANIA SWOBODNE I WYBOCZENIE PLYTY 
TROJKATNEJ WZMOCNIONEJ ZEBRAMI. Zbig- 
niew Reipert. Rozprawy Inzynierskie, No. 2, 195& 
pp. 231-252. In Polish, with summaries in Eng- 
lish and Russian. Study of the free vibration and 
buckling of a triangular plate with ribs. The load 
p(x, y) of the plate due to the action of the rib is 
expressed by a double trigonometric series. Start- 
ing from the differential equation for plates, the 
amplitude surface w(x, y) is determined for acom- 
pressed plate loaded additionally by p(x, y). The 
amplitude curve for the rib v(x) is determined from 
the differential equation for the rib subjected to 
longitudinal compression, and the additional load 
p(x) expressed by means of a simple trigonometric 
series. The determinant of a system of equations 
is obtained in which the unknown quantity is w , 
the frequency of free vibration of the system. By 
setting = 0, the critical compressive force for 
the rib or the critical load are found. Particular 
cases are examined. 


THE INFINITELY WIDE CANTILEVER PLATE 
UNDER CONCENTRATED LOAD. J. P. O. Silber- 
stein. Australia, ARL Rep. SM.257, May, 1958. 
32 pp. Presentation of a solution by the Fourier 
transform method of a cantilevered strip under 
concentrated lateral load. By distributing the load 
over a small area in such a way as to keep the 
bearing stress within reasonable limits, physically 
significant bending stresses are found for all points 
of the plate. It is shown that for loads of high de- 
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gree of concentration the bending stress at the 
“point of application" is greater than at the root of 
the ledge. This feature disappears when the load 
becomes widely distributed. The maximum deflec- 
tion of the plate is the same as that given by sim- 
ple bending theory for a triangular plate of the 
same thickness and aspect ratio 1/3. 


Sandwich Construction 


THE SHEAR MODULUS OF FOIL HONEYCOMB 
CORES. S. Kelsey, R. A. Gellatly, and B. W. 
Clark. Aircraft Eng., Oct., 1958, pp. 294-302. 
10 refs. Derivation of simple expressions for up- 
per and lower limits to the shear modulus of hon- 
eycomb sandwich cores by application of the unit 
displacement and unit load methods in conjunction 
with simplifying assumptions as to the strain and 
stress systems in the core, respectively. The the- 
ory is given for cores built up from foil ribbons to 
form cells of general honeycomb form. Test meth 
ods for the experimental determination of the shear 
modulus are also discussed. Of these, the three- 
point bending test on sandwich beams is considered 
more satisfactory and results of such tests on steel 
and aluminum foil honeycombs show good agree- 
ment with theory. 


Thermal Stress 


A STUDY OF SEVERAL AEROTHERMOELAS- 
TIC PROBLEMS OF AIRCRAFT STRUCTURES IN 
HIGH-SPEED FLIGHT. J.C. Houbolt. ETHInst. 
fir Flugzeugstatik & Leichtbau, Mitteil. No. 5, 
1958. 108 pp. 40 refs. Temperature, stress,and 
stiffness analysis of aircraft structures. Thether 
mal aspects of high speed flight with both external 
and internal heat flow are reviewed, and a survey 
of the basic equations of elasticity, modified to in- 
clude temperature effects, is given. Energy and 
equilibrium equations applicable to platelike struc- 
tures of variable thickness in the large deflection 
range are developed, followed by a further treat- 
ment of the technique of stress function analysis, 
especially with regard to the treatment of boundary 
conditions and the analogy that may be drawn with 
plate bending. The solution of these problems by 
means of difference equations is considered in de- 
tail, and a new "summation-equation"' method of 
solution is presented. This method is applied toa 
problem involving transient disturbances and yields 
remarkable accuracy in comparison to exact solu- 
tion. A development of a flutter analysis through 
use of difference equations,which considers the 
structures and the aerodynamics in a single com- 
bined operation, is given. The problem of panel 
flutter and the response of panels subject toan air 
flow which has random pressure disturbances are 
treated. The reciprocal flow system is introduced 
for simplification purposes. The stress variation 
with airflow is shown to be rather similar to the 
deflection behavior as resonance in a simple mass 
oscillator is approached, or as the critical load in 
a column is approached, 


A PHENOMENOLOGICAL THEORY FOR THE 
TRANSIENT CREEP OF METALS AT ELEVATED 
TEMPERATURES. E. Z. Stowell. US, NACA 
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TN 4396, Sept., 1958. 31 pp. 10 refs. Modifica- 
tion of a previously proposed theory for the behav- 
ior of metals at elevated temperatures to yield 
transient creep curves by assuming that the metal 
consists of two phases, each with its own elasticity 
and viscosity. A comparison of the transient creep 
curves resulting from this theory with experimen- 
tal data on four different metals shows that the en- 
tire family of creep curves for any one metal may 
be given by the theory using a single set of con- 
stants appropriate to that metal. 


TRANSIENT THERMAL STRESSES PROMOTED 
BY THE RAPID HEATING AND COOLING OF 
BRITTLE CIRCULAR CYLINDERS. Appendix I, I 

- NATURE OF FAILURES RESULTING FROM 
THERMAL SHOCK TESTS. Appendix Ill - TYPI- 
CAL CALCULATION OF THE MAXIMUM STRESS 
IN A CYLINDER SUBJECTED TO THERMAL 
SHOCK. E. Glenny and M. G. Royston. Gt. Brit., 
NGTE Rep. R.226, July, 1958. 46 pp. 12 refs. 
Experimental investigation on the validity of the 
theory for calculating transient thermal stresses 
in brittle circular cylinders produced by rapidheat- 
ing and rapid cooling,respectively. A high alumina 
ceramic is used as the test material and hot and 
cold fluidized beds as the heating and cooling media 
The agreement between theory and experiment is 
reasonable in the light of the nonstatistical nature 
of the experiments and of the assumptions involv - 
ed in developing and using the theory, as well as 
in correlating the thermal stress to failure with 
breaking strength. 


THE RELATION OF STRENGTH TO THE THER- 
MAL SHOCK FAILURE OF BRITTLE MATERIALS. 
Appendix I - THE RISK OF RUPTURE IN TENSILE 
AND BEND TESTS OF CIRCULAR CYLINDERS. 
Appendix II - THE RISK OF RUPTURE DURING 
THE BENDING OF A RECTANGULAR CYLINDER. 
Appendix III - THE RISK OF RUPTURE DUE TO 
THERMAL STRESSES IN A CIRCULAR CYLINDER, 
BIOT NUMBER LESS THAN 2. Appendix IV - THE 
DETERMINATION OF THE HOMOGENEITY FAC- 
TOR, m, AT ROOM TEMPERATURE, M. G. Roy- 
ston. Gt. Brit., NGTE Memo. M.315, June, 1958 
22 pp. Development of a method to explain quanti- 
tatively the variation in strength of brittle materi- 
als with size and mode of stressing. By an exten- 
sion of Weibull's theory a relation between bend 
strength and thermal fracture stress can be devel- 
oped, thus permitting the design of bend strength 
specimens that fail under conditions analogous to 
those of thermal shock, 


THE STATE OF STRESS IN A THIN CIRCULAR 
RING, DUE TO A NON-STEADY TEMPERATURE 
FIELD. Wtodzimierz Derski. Arch. Mech. Sto- 
sowanej, No. 3, 1958, pp. 255-270. 15 refs. A- 
nalysis of stresses due to a time-variable temper- 
ature field, the temperature distribution being an 
axially symmetric one. The stresses are deter- 
mined assuming that the edges are free and that 
the thermal boundary conditions are in the most 
general form. Assuming certain particular values 
of the constants involved, a number of known solu- 
tions can be obtained. The thermal boundary con- 
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ditions being independent of time, the passage to 
the limit for t-—»« enables the steady-state tem- 
perature distribution to be determined. 


TEMPERATURE AND THERMAL-STRESS DIS- 
TRIBUTIONS IN SOME STRUCTURAL ELEMENTS 
HEATED AT A CONSTANT RATE. Appendix A - 
TEMPERATURE DISTRIBUTION. Appendix B - 
THERMAL STRESSES. W. A. Brooks, Jr. US, 
NACA TN 4306, Aug., 1958. 77 pp. Presentation 
of one-dimensional solutions for temperature and 
stress distributions in thick skins and structural 
elements such as angle, channel, T-, and H-sec- 
tions when heated at a constant rate. Certain of 
the analytical solutions are evaluated for selected 
cross-sectional proportions. Results are present- 
ed in graphical form involving dimensionless tem- 
perature, stress, and time parameters, and there- 
fore are applicable for different materials, heating 
rates, and absolute size of the section. The results 
can be used for analyzing and correlating experi- 
mental data. 


STAN NAPREZENIA W CIENKIEJ TARCZY 
KOLOWEJ, WYWOLANY DZIALANIEM NIEUSTA- 
LONEGO POLA TEMPERATURY. Wiodzimierz 
Derski. Rozprawy Inzynierskie, No. 2, 1958, pp. 
253-263. In Polish, with summaries in English 
and Russian. Determination of the state of stress 
in a thin circular plate due to nonsteady tempera- 
ture field. The stresses for the steady-state tem- 
perature field are obtained by assuming that the 
time t tends to infinity. Results obtained coincide 
with those given by Mellan and Parkus. The 
stresses for an infinite solid circular cylinder are 
obtained, thermal conditions being independent of 
the longitudinal coordinate. The Laplace transfor- 
mation is used for the temperature field and the 
potential of thermo-elastic displacement for the 
determination of the stress components. 


Wings 


COMBINED FLEXURE AND TORSION OF A 
CLASS OF THIN HEATED WINGS: A LARGE-DE- 
FLECTION ANALYSIS. E. H. Mansfield. Gt. 
Brit., RAE Rep. Struc.237, Mar., 1958. 47 pp. 
Ul refs. Calculation of stresses for solid or hollow 
wings of biconvex section with a parabolic chord- 
wise temperature distribution. The analysis em- 
braces the buckled, as well as the unbuckled, regimes. 
The nonlinear character of this large-deflection 
analysis stems from the fact that the middle sur- 
face forces can result from,or be modified by, 
changes in the spanwise curvature or in the twist 
per unit length. Formulas and graphs are present- 
ed which enable the distortion of a wing under given 
moments, torques, and thermal stresses to be 
determined. 


THERMODYNAMICS 


PROPERTIES OF GASES AT VERY HIGH TEM- 
PERATURES. I. Admur and E, A. Mason. Phys. 
Fluids, Sept. -Oct., 1958, pp. 370-383. 44 refs. 
USAF -Navy-supported calculation of virial coef- 
ficients of the equation of state and the transport 
Properties at very high temperatures for the rare 


(191) 


gases and for molecular nitrogen, using known in- 
termolecular force laws. The calculations cover 
the temperature range from 1, 000° to 15, 000°K.; 
only the translational degrees of freedom are tak- 
en into account, the effects of excitation, dissoci- 
ation, and ionization being neglected. The treat- 
ment of mixtures is illustrated by calculations for 
the binary system helium-argon. The methods used 
offer an approach to the problem of obtaining rea- 
sonably accurate estimates of gas properties at 
temperatures so high that direct experiments be- 
come extremely difficult. 


CRITERIA FOR THERMODYNAMIC EQUILIB- 
RIUM IN GAS FLOW. Morton Rudin. Phys. 
Fluids, Sept.-Oct., 1958, pp. 384-392. 22 refs. 
Derivation of definite criteria for thermodynamic . 
equilibrium in inviscid adiabatic flow of a perfect 
fluid and application to several cases of general 
interest. By the use of excitation of molecular 
vibration as an example, the general properties 
of criteria curves are interpreted. The use of 
these results to determine whether a flow is in 
thermodynamic equilibrium or not is discussed. 
Applications to dissociating gases, mixtures, and 
the phenomenon of "choking" in a Laval nozzle are 
given special consideration. Equations are pro- 
vided for numerical forward integration along 
streamlines for cases when application of the cri- 
teria predicts nonequilibrium. 


APPROXIMATE FORMULA FOR THE THERMAL 
CONDUCTIVITY OF GAS MIXTURES. E. A. Ma- 
son and S. C. Saxena. Phys. Fluids, Sept. -Oct., 
1958, pp. 361-369. 42 refs. Derivation of a sim- 
ple formula for the thermal conductivity of multi- 
component gas mixtures from the rigorous kinetic 
theory by using well-defined approximations. The 
data needed are the thermal conductivities of the 
pure components at the same temperature as the 
mixture, the molecular weights, and either the 
viscosities or heat capacities of the components 
at the same temperature. The formula is tested 
by comparison with experimental results on a num- 
ber of binary and ternary mixtures involving both 
monatomic and polyatomic nonpolar gases. Satis- 
factory agreement is indicated. 


Combustion 


RESEARCH ON STUDY OF THE TURBULENT 
FLAME PROPERTIES OF ELEMENTARY COM- 
BUSTION CHAMBER FLOW PATTERNS. Appen- 
dix I - DETERMINATION OF EXTINCTION CON- 
DITION. Appendix II - CORRECTION FACTOR 
FOR HOT TEST RESULTS. Appendix III - CALI- 
BRATION OF THE KATHAROMETER FOR HOT 
CONDITIONS. Appendix IV - MISCELLANEOUS 
INVESTIGATIONS. A. B. Miller, A. Capella, and 
D. B. Spalding. Tiltman Langley TN 1 (AFOSR 
TN 58-388) [AD 154296], Feb. 24, 1958. 43 pp. 
Examination of the validity of tracer techniques 
used in predicting flame phenomena for combus- 
tion-chamber design. A detailed study of the flow 
behind an axially symmetrical baffle, both with 
and without a flame, is made. The technique used 
was to inject argon steadily at one point, and de- 
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termine its concentration at another. The results 
of preliminary proving tests are given. It is shown 
that the differences between hot and cold flows are 
considerable (of the order of 5:1), but that predic- 
tions of flame blow-out, based on the cold flow 
measurements, agree better with the experimental 
blow-out data. The influence coefficients are used 
in conjunction with reaction rate theory to predict 
the extinction conditions of the baffle. A compari- 
son of predicted values with experiment is made, 
and their discrepancies are explained. 


AN EXPERIMENTAL STUDY OF HIGH-FRE- 
QUENCY COMBUSTION PRESSURE OSCILLA- 
TIONS. M. J. Zucrow and J. R. Osborn. Jet 
Propulsion, Oct., 1958, pp. 654-659. ONR-sup- 
ported investigation of the influence that the length 
of the combustion chamber, the steady-state cham- 
ber pressure, the shape of the nozzle, and the e- 
quivalence ratio have on high-frequency combus- 
tion pressure oscillations. For the longitudinal 
mode of combustion pressure oscillation the fre- 
quencies ranged from 570 tol, 750 cps. The results 
indicate that a relationship exists between the am- 
plitude and frequency of the combustion pressure 
oscillations, the combustion chamber geometry, 
and the burning rate of the propellants. 


THE FLASHBACK OF LAMINAR AND TURBU- 
LENT BURNER FLAMES AT REDUCED PRES- 
SURE. B. Fine. Comb. & Flame, Sept., 1958, 
pp. 253-266. 22 refs. Experimental study of the 
effect of reduced pressure on the critical boundary 
velocity gradient for flashback of laminar and tur- 
bulent burner flames of hydrogen and propane with 
a variety of oxygen-containing mixtures. The pro- 
portionality between the boundary velocity gradient 
and the burning velocity divided by the quenching 
distance is examined. Uncertainties in pressure 
exponents render detailed examination difficult. 
Flame reaction orders based on flashback are in 
general agreement with those based on quenching 
and burning velocity. A comparison of flashback 
gradients in the turbulent and laminar regions sug- 
gests that a turbulent burner flame near flashback 
is stabilized in the laminar sublayer. 


Heat Transfer 


TWO-DIMENSIONAL PERIODIC FLOW OF 
HEAT IN POLAR COORDINATES. Herbert Reis- 
mann. Franklin Inst. J., Oct., 1958, pp. 293- 
300. Development of a general solution of the prob- 
lem of two-dimensional heat flow. The form of 
series solution presented permits satisfaction of 
very general boundary conditions specified as sur- 
face temperature distributions which are periodic 
with respect to time. The method is applied tothe 
solution of a radially symmetric plane problem of 
heat flow in an infinite region. It is shown that 
there is a rapid decay of the local peak tempera- 
ture anda linear increase of the phase angle with 
increasing penetration into the interior of the solid. 


INFLUENZA DEL TRASPORTO DI MASSA SUL 
COEFFICIENTE DI CONVEZIONE,. I - RICERCA 
SPERIMENTALE; GONSIDERAZIONE DELLO 
STRATO LIMITE DINAMICO LAMINARE CON AS- 
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PIRAZIONE, Giuseppe Trapanese. L'Aerotecni- 
ca, June, 1958, pp. 171-180. In Italian. Study of 
the problem of heat transfer between a flat plate 
and a parallel air stream in the case of water va- 
por condensation on the plate. An analytical ap- 
proach, based on the boundary-layer theory in- 
cluding some simplifying assumptions, is develop- 
ed. The results are compared with those obtained 
experimentally. 


VTOL & STOL 


INVOLO AEREO DEGLI AEROPLANI A DIS- 
TACCO VERTICALE DAL SUOLO - RICERCA 
DELLE CARATTERISTICHE OTTIME. G. B. 
Nicolo. L'Aerotecnica, June, 1958, pp. 155-170. 
In Italian. Determination of the optimum perform. 
ance of the VTOL aircraft. The characteristics 
of the transition from the hovering condition to a 
level flight speed are considered. The best coor- 
dinations among the different parameters of motion 
for obtaining the minimum duration of the transi- 
tion are derived. The horizontal transition at 
constant low angle of attack is also studied, and 
curves are given for the rapid evaluation of the 
best constant angle to be adopted in order to ac- 
complish the transition in the shortest time. 


WATER-BASED AIRCRAFT 


HYDRODYNAMIC IMPACT LOADS ON 30° AND 
60° V-STEP PLAN-FORM MODELS WITH AND 
WITHOUT DEAD RISE, P. M. Edge, Jr., and 
J. P. Mason. US, NACA TN 4401, Sept., 1958. 
20 pp. ll refs. Investigation on a series of fixed- 
trim impacts in smooth water with a dead-rise 
model having a round keel and chine flare and a 
beam -loading coefficient of 3.6. Impact loads and 
motions for a range of trim and flight-path angles 
are measured to determine the effects of step 
plan-form angle and for comparison with data for 
a flat-bottom model. The maximum loads for the 
30° V-step model are shown to be as much as 29% 
less than those for the 60° V-step model. Effects 
of dead rise for the 30° V-step model are shown 
to indicate that this configuration experiences loads 
as small as 50% of those experienced by a similar 
V-step flat-bottom model. 


TWO-DIMENSIONAL PLANING AT HIGH 
FROUDE NUMBER. E. Cumberbatch. J. Fluid 
Mech., Sept., 1958, pp. 466-478. Examination of 
the flow characteristics of a body of small slope 
planing at high Froude Number over an undistrubed 
water surface. The equation relating the planing 
surface slope to an integral containing the pressure 
distribution on the planing surface is solved by an 
iteration process. The integral is expanded as a 
series in inverse powers of the Froude Number. 
At each stage of the iteration procedure the airfoil 
theory integralis solved. The pressure distribu- 
tion on the planing surface is derived as a series 
in inverse powers of the Froude Number F, as far 
as the F~* term. Computations are performed for 
the planing of a flat plate, a parabolic surface, and 
a linear combination of these shapes which results 
in a flow without a splash at the leading edge. 
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From General Motors—Temperatures Made 
to Order! Harrison Cools Engine Oil for 
New Kaman HOK-1 Marine Helicopter! 


Marines in trouble depend on the HOK-1—and this hard-working 
“whirlybird” depends on Harrison! Cruising cool with more than 2,000 


pounds of payload requires reliable engine oil temperature control. 

And Harrison’s tough, lightweight heat exchangers satisfy the necessary 

high standards! They’re engineered for durability ... designed to save space 
and weight, and provide the optimum in heat-transfer efficiency. Helicopters, 
bombers, jet fighters, transport and business planes—the finest aircraft 

of all types depend on Harrison for the finest in cooling equipment. You can 
rely on Harrison, with almost a half century of experience in the research 


and manufacture of heat-control products. If you have a cooling 
gretions, look to Harrison for the answer. 
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Coolers— Another 


Quolity Product of AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 
General Motors 


Research 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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LIGHTWEIGHT RELIABLE MISSILE CONTROL WITH THE NEW 
ELECTRO-MECHANICAL SERVO ACTUATOR 


These new Bendix-Pacific Actuators are ideally suited for low inertia, low load 
control devices, where high response from a low current power source is essen- 
tial. The Bendix-Pacific Series 168 Electro-Mechanical Servo Actuators may 
represent lower over-all weight, greater reliability, or lower cost than your 
present or proposed system. 

Discuss this new development with your local Bendix-Pacific Sales engineer 
or call the Electro-Mechanical section of Bendix-Pacific, North Hollywood, 


California—STanley 7-2881. 


DIVISION OF BENDIX AVIATION CORPORATION 


NORTH HOLLYWOOD, CALIFORNIA 


Export: Bendix International, New York « Canada: Aviation Electric, Ltd., Montreal 
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Appl., No. 2, 1957, pp. 5-19. 10 refs. In 
French. Extension of previously obtained results 
to the calculation of conical flow around triangular 
wings. 

Experimental Pressure Distributions on Com- 
binations of a —— indrical Body with Two Rectan- 
gular Wings at Mach Numbers of 1.42, 1.61 and 
1.82. A. Stanbrook and J. G. Jones. Gl. Brit., 
RAETN Aero. 2532, Feb., 1958. 60 pp. 


Aeroelasticity 


Aeroelastic Solution for a Wing Plan Form with 
a Tip Control Surface. J. G. Papadopoulos, 
J. Aero/Space Sci., Nov., 1958, pp. 726, 727. De- 
scription of a sectional aeroelastic solution which 
alleviates the difficulties encountered in the 
analysis of a wing with a tip control surface. 


An Analytical Procedure for Orthogonalization 
of Experimentally Measured Modes. I. 
Gravitz. J. Aero/Space Sci., Nov., 1958, pp. 
721, 722. Description of a method using meas- 
ured vibration data and corresponding mass 
data to compute a matrix of structural flexibility 
influence coefficients. 

Nichtlineare Schwingungen bei zwei Freiheits- 
graden. C. Schmieden. IJng.-Arch., No. 
1958, pp. 110-128. In German. Study of 
forced vibrations for a system with two degrees of 
freedom. 


A Note on the Calculation of Torsional Natural 
Frequencies of Branch Systems. A. C. Gilbert. 
R J., Aug., 1958, pp. 599-603. Presentation 
of a method which reduces the repeated approxi- 
mations to a straight forward computation and 
does not require the usual simplifying assump- 
tions. A numerical example is given to illustrate 
the method. 


Torsionsschwingungen von Scheiben mit Ex- 
ponentialprofil. S. Tameroglu. Ing.-Arch., No. 
3, 1958, pp. 212-219. In German. Calculation 
of torsional vibrations for the case of discs with 
exponential profiles. 


Notes sur le Flutter; Sur une Application Par- 
ticuliére des Machines Analogiques et sur l’Amor- 
tissement Structural. Jean Hondet. Tech. et 
Sci. Aéronautiques, Nov., 1957, pp. 229-233. In 
French. Development of a method of solution 
using an analog computer for flutter calculations, 


On the Flutter of Cylindrical Shells and Panels 
Moving in a Flow of Gas. R. D. Stepanov, 
(Prikl. Mat. i Mekh., No. 5, 1957.) U-.S., 
NACA TM 1438, Sept., 1958, 25 pp. Transla- 
tion. 

Résonance Subharmonique d’un Rotor Ayant 
une Caractéristique non Linéaire des Appuis de 
Roulement. Ales Tondl. Rev. Méc. Appl., No 
2, 1957, pp. 143-157. In French. Determina- 
tion of the subharmonic resonance of a rotor hav- 
ing a nonlinear bearing characteristic. 

A Standardised Method of Representing Fa- 
tigue Test Results. J. C. Simmons. RAeS J., 
Sept., 1958. pp. 680, 681. 

A Note on One-Term Approximate Solutions 
for Non-Linear Vibration Problems. S. Mahalin- 
gam. RAeS J., June, 1958, pp. 450, 451. Com- 
parison of the one-term approximate solution with 
the Martienssen and Duffing methods. 

Vibrations of Thin Cylindrical Shells Analyzed 
by Means of Donnell-Type Equations. Yi- 
Yuan Vu. (JAS 26th Annual Meeting, New 
York, Jan. 27-30, 1958, Preprint 769.) J. Aero/ 
Space Sci., Nov., 1958, pp. 699-715. 15 refs. 


On Some Problems of Wind-Induced Vibration. 
B. R. Singh and C. E. Pearce. Aero. Soc. India 
J., May, 1958, pp. 28-35. 21 refs. Description 
of vortex shedding in the wake of an obstacle in 
fluid, and analysis of the corresponding forced vi- 
bration effects. Some methods of controlling 
such vibrations are discussed. 


Aeronautics, General 


A Quarter Century of Aeronautical Research, 
Development and Production; Science as Basis 
of Aviation. J. Ackeret. Interavia, June, 1958, 
pp. 542, 543. 

Special Issue: Research and Development 
Technical Handbook. Av. Age, 1958-1959. 
201 pp. Detailed reference guide to products and 
manufacturers covering: systems engineering, 

astronautics, aerodynamics and structures, pro- 
pulsion, aviation electronics, materials, and 
testing and data processing. 

Spanish Conference: The Congress of the 
Aeronautical Sciences in Madrid; Points from 
Notable Papers. I, Il. Flight, "Sept. 19; 26, 
1958, pp. 478, 479, 486, 487; 517, 518. Survey 
of papers on aerodynamics, guidance and control, 
jet engines, noise, boundary-layer control, and 
VTOL and STOL aircraft. 

Special Issue: Canadian Aviation Today. The 
Aeroplane, Aug. 22, 1958, pp. 254-271. Partial 
Contents: ‘Post-War Air Transport in Canada, 
N. A. Macdougall. Aviation in Canada’s Serv- 
ices. Canada’s Aircraft Industry, F. G. Swan- 
borough. The Avro Arrow. The Canadair CL- 
41. The Canadair CI.-44. The Canadair 540. 
The de Havilland Caribou. The Ancillary In- 
dustry. 

From Aviation to Astronautics. J. E. Allen. 
RAeS J., Sept., 1958, pp. 615-632. 98 refs. Re 
view of the present status of aircraft, missiles, 
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rockets, and satellites. Future design trends in 
aircraft and missiles are described, and some of 
the projects for aeronautical research in very high 
altitude flight are discussed. 

Luftfahrt und Raumfahrt. Eugen Sanger. 
Flugwelt, July, 1958, pp. 484, 485. In German. 
Developmental survey of the aeronautical and 
astronautical fields, including a discussion of 
problems covering materials, velocities, and 
VTOL aircraft. 


Algunas Reflexiones Sobre el Estado Actual de 
la Astronautica. Theodore von Karman. Ing. 
Aero., Sept.-Oct., 1957, pp. 4-9. In Spanish. 
Discussion covering the actual state of astronau- 
tics, including a survey of progress in related sci- 
entific fields. 

Guided Weapons and Aeronautics. R. Cock- 
burn. (RAeS 1,068th Lecture, London, Apr. 10 
1958.) RAeS J., Aug., 1958, pp. 562-567: Dis- 
cussion, pp. 56 7-570. Survey of the impact of 

guided weapons on the concept of air power and 
on the field of aeronautics as a whole. The im- 
portance of the manned aircraft is discussed. 


The Path of tes ay Manned Aircraft to 
Manned Satellites. E. Van Every. SAE J., 
July, 1958, pp. 64-67. Abridged. Discussion 
on problems arising in manned aircraft with in- 
creasing high speeds, and methods of solution. 
The major problems relate to aerodynamic heat- 
ing, stability, and control. 

IAF: Utopia or Reality. G. A. Partel. 5th 
Internatl, Astro. Congr., Innsbruck, Aug. 5-7, 
1954. 7 pp. Reprint. Discussion of a _ pro- 
posal to establish the broadcasting and telecasting 
companies of the Earth, and construction of a 
small space station which could be used for com- 
munication purposes. 


Airplanes 


Air Conditioning, Pressurization 


Air Conditioning by de Havilland. (de Havil- 
land Gazette, a. 1958, pp. 58-61.) SLAE J., 
Apr., 1958, pp. 3 -9, 


Control Systems, Automatic Pilots 


Thoughts on the Future of Flight ae. ’ 
M. A. Majendie. The Aeroplane, July 25, 1958, 
pp. 133, 134. Development of tlh ane flight 
control systems and discussion of some of the tech- 
nical and human problems of system integration 
and future control methods. 


bs A Investigation of the Acceptability of a 
Small Side-Located Controller Used with an Ir- 
reversible Hydraulic Control System. H. A. 
Kuehnel and R. W. Sommer. U.S., NACA TN 
4297, July, 1958. 19 pp. 

Automatic Flight Control in the Arrow. J. H 
Baldwin. Aircraft (Canada), June, 1958, pp. 8- 
10, 76. Discussion of the development and pro- 
duction of flight control systems in the Arrow 
supersonic fighter aircraft. 

Smiths S.E.P.2 Autopilot. Flugwelt, Sept., 
1958, p.689. InGerman. Description of the de- 
sign and operation of the Smiths S.E.P.2 auto- 
matic pilot. 


Description 
British Aircraft 1958. Flight, Aug. 29, 1958, 
pp. 303-320, 326-335. Specifications of current 


ritish aircraft including production types and 
prototypes. 


Special Issue: British Aircraft and Aero En- 

es. The Aeroplane, Aug. 29, 1958, pp. 297- 
28. Comprehensive guide to various types of 
aircraft, power plants, and guided weapons. 


Commercial Aircraft of the World. Flight, 
July 25, 1958° pp. 101-150, cutaway drawings. 
Detailed guide covering structural, power-plant, 
and performance characteristics of commercial 
aircraft types. 


Commercial Aircraft of the World. The Aero- 
plane, July 4, 1958, pp. 9-46. Comprehensive 
guide to design, development, and performance 
characteristics of aircraft types either in produc- 
tion or projected. 


Featured at Farnborough. The Aeroplane, 
Sept. 5, 1958, pp. 397-404. Cutaway draw- 
ings of the Westland Westminster helicopter, the 
200 series Rolls-Royce Avon, Hawker Hunter T. 
Mk. 7, Fairey Rotodyne, Avro Vulcan, Saunders- 
Roe P. 531, and de Havilland Gnome. 


Military Aircraft of the World; A ‘‘Flight”’ 
Special Review of the Most Significant Types. 
Flight, June 20, 1958, pp. 833-842. Presenta- 
tion of data on 53 types including fighter, bomber, 
transport, reconnaissance, and trainer aircraft. 


The Viscount’s Tenth Anniversary. The 
Aeroplane, July 18, 1958, pp. 91-108, cutaway 
drawing. Discussion of the design development 
of Vickers transport series, and description of the 


812 model. A description i is also given of a Vis- 
count flight simulator. 
Vickers Vanguard Features. A. Cole. 


Aircraft & Missiles Mfg., July, 1958, pp. 33-38. 

iption of the design, construction, and per- 
formance characteristics of the Vickers Vanguard 
transport aircraft. 


Valiant: Last of the Vickers Bombers. Flight, 
July 4, 1958, pp. 13-20, cutaway drawing. De- 
scription of design and performance characteris- 
tics of the Valiant. 


T2J Jet Trainer. John Kevern. Aircraft & 
Missiles Mfg., Aug., 1958, pp. 34-40, cutaway 
drawings. Description of the T2J, an aircraft de- 
signed for basic through advanced pilot training. 
Safety factors are emphasized and manufactur- 
ing awe maintainability characteristics are de- 
scri 


Junkers JU 88 G. W. Heumann. Flug- 
Revue, Sept., 1958, pp. 22-27. In German. De- 
scription of several versions of the Junkers JU 88. 


MIG-19. G. W.Heumann. Flug-Revue, Aug., 
1958, pp. 21, 22. In German. Discussion of 
data on the Soviet aircraft Mig-19. 


F-27 Turboprop. J. P. Kushnerick. Aircraft 
& Missiles Mfg., Sept., 1958, pp. 40-46. Descrip- 
tion of design, performance, and construction 
characteristics of the F-27 turboprop. 


Aeroblic—ein Flugzeug mit ablenkbarem 
Schubstrahl fiir den Schragstart. I. Labat. 
Luftfahrttechnik, July 15, 1958, pp. 202-204. 
In German. Description of the Aeroblic, an air- 
a with directional jet thrust for oblique take- 


H P 113: Small High-Speed Research Jetliner 
with 6000-Mile Range. Handley-Page Bul., 
Autumn, 1958, pp. 21, 22. Design details of a 
proposed small jet transport, powered by two Bris- 
tol Orpheus engines. The aircraft could also be 
employed to test the feasibility of the laminar 
flow technique for application to long range air- 
craft. 

El Avro CF-105 ‘‘Arrow.’’ V.M. Acufia. Rev. 
Nac. Aero., May, 1958, pp. 23-26. In Spanish. 
Description of the Avro CF-105 Arrow, including 
details of the design, development, and theoretical 
and experimental data. 


Boeing 707. Rev. Nac. Aero., May, 1958, pp. 
28-32. In Spanish. Presentation of data on the 
Boeing 707 transport aircraft, including details 
of structural, propulsion, and control systems. 


The Anglo-French Alizé ‘‘Sub-Killer.”” The 
Aeroplane, June 27, 1958, pp. 898-901. Devel- 
opment and performance characteristics of the 
Alizé, including a description of the flight test 
program. 

Mirage III A im Vergleich zur sowjetischen 
Suchoj 7. Flugwelt, July, 1958, pp. 498, 507— 
513. In German. Comparative survey of struc- 
tural and performance data, as well as description 
of modified versions of the French Mirage III A 
and the Soviet Suchoi 3a aircraft. 


F8U Design Provides Navy with Family of Su- 
personic Carrier Fighters. Craig Lewis. Av. 
Week, July 14, 1958, pp. 54, 55-67 (ff.). Histori- 
cal survey of ‘the development, design, and per- 
formance characteristics of the F8U carrier fighter 
family, with special emphasis on the F8U-3. 


Lockheed 329 Jetstar. Interavia, July, 1958, 
pp. 711-715. Description of design and perform- 
ance characteristics of the CL-329 Jetstar. 


Schlachtflugzeuge des Ostens und des Wes- 
tens, ein Vergleich: IL-140 Blowlamp—Black- 
burn N.A. 39. Flugwelt, Sept., 1958, pp. 683- 
686. In German. Comp: arative survey of 
fighter aircraft including the IL-140 Blowlamp 
and the Blackburn N.A. 39 


Design 

Supersonic Transports Take Delta Shape. 
Denis Desoutter. Av. Age, Aug., 1958, pp. 42— 
46. Comparative study of the design configura- 


tions of delta supersonic airliners proposed by 
Griffith and Wallis. 


Impressions of the Structural Design of Ameri- 
can Civil Aircraft. I, II. A. F. Newell. The 
ga pa Aug. 15; 22, 1958, pp. 229-232; 272- 

. Review of structural design concepts and 
a of the Boeing 707, Douglas DC-8, and 
Lockheed Electra fuselages. 


Some Effects of High-Energy Fuels on Air- 
craft Performance. Abraham Hyatt. Aero/ 
Space Engrg., Nov., 1958, pp. 45-50. Study on 
the effects that increased heat content of fuels has 
on aircraft performance. It is concluded that 
the combination of high-energy fuels and marked 
improvement in aerodynamic efficiency offer the 
possibility of supersonic commercial transports at 
take-off weights comparable to present jet trans- 
port designs, 


High-Speed Gliding Vehicles. K. M. Fuech- 
sel. Astronautics, Aug., 1958, pp. 34, 35, 72: 73. 
Description of two glider configurations with 
either a fixed-stick or an automatic guidance sys- 
tem. The former could be used in recovering 
equipment from satellites and the latter as a man- 
carrying vehicle capable of operating in a range 
from subsonic to orbital speeds. 

The 1975 Supersonic Jet Transport Will Fly at 
65,000 Ft. G.C.Rapp. SAEJ., July, 1958, pp. 
74-76. Discussion of the characteristics and the 
changes that are necessary for the future super- 
sonic jet transports. 


Fuel Tanks 


Sealing Inte Jet Fuel Tanks. Jim Spur- 
geon. Av. yg ree 1958, pp. 48-51. 


December 1958 


Landing, Landing Loads 


Ground Loads on —— Undercarriages at 
Touch-Down. J. W. Blinkhorn. Aircraft Eng., 
Sept., 1958, pp. 277-279. Method of determin- 
ing landing loads if landing speed, angle of ap- 
proach, yaw angle, and drift are known. 


Beitrag zur Bestimmung der Stossgeschwindig- 
keit von Flugzeugen bei der Landung. t 
Staufenbiel. DVL Bericht No. 71, July, 1958. 
7 pp. Westdeutscher Verlag, Kéln & Opladen. 
In German. Determination of the effect of cer- 
tain structural parameters, approach speed, and 
errors of judgment on the impact velocity of an 
aircraft during landing. 


Landing Gear 


Man’s Outlook. A. A. J. Willitt. Shell 
Av. News, Aug., 1958, pp. 20-24. Description 
of various types of aircraft undercarriage designs, 
and d on of the probl posed by increas- 
ing aircraft size and weight. The advantages of 
nosewheel steering are also described. 


Experimental Evaluation of Low-Band-Pass 
Landing-Gear Shock Absorber for Pulse. Load- 
. Appendix—Floating-Piston Low-Pass Vi- 
bration Absorbers. Emanuel Schnitzer. U.S. 
NACA TN 4387, Sept., 1958. 39 pp. 


Crusader Landing Gear. Robert McLarren. 
Aircraft & Missiles Mfg., July, 1958, pp. 26-29. 
Includes description of the shock strut cylinder, 
piston unit, and tension strut, as well as details 
of the test program. 


Airports 


Les Aéroports—Leurs Fonctions et Leur Place 
dans la Cité. Pierre-Donatien Cot. Soc. Ingr. 
Civ. France, Mem., May-June, 1958, pp. 203- 
220. In French. Discussion of the location and 
the role of urban airports. 


Das Problem Flugplitze. G. W. Feuchter. 
Flugwelt, Aug., 1958, pp. 586, 595-597, 600. In 
‘man. Survey of current problems due to the 
introduction of new aircraft types, and discussion 
of methods for overcoming these problems. 

Probleme Aeroportuare Puse de_ Folosirea 
Avicanelor de Transport cu Propulsie Prin Reac- 
ie. M. I. Oroveanu. Rev. Transp., 1958, pp. 

25-328. In Rumanian. Survey of airport 
problems created by the introduction of jet trans- 
port aircraft. 

Airport Handling of Passenger Jets. Mach. 
Des., July 24, 1958, pp. 26-28, 30-32 (ff.). Dis- 
cussion of ground handling techniques and serv- 
icing of jet airliners. 

Failsafe Quality Control Valve Fuel Monitor. 
Shell Av. News, July, 1958, pp. 16, 17. Design 
and operating principles of a monitor for quality 
control of aviation fuels. 

Static Electricity in Aircraft Fuelling. B. V. 
Poulston. Shell Av. News, June, 1958, pp. 18-21. 
Description of the mechanism whereby static 
charges can develop during the handling of pe- 
troleum products, and discussion of means to re- 
duce static electricity accumulation. 


Nuevo Método de CAélculo de Placas de Hormi- 
gé6n en Pavimentos. V. Lépez-Pedraza y Mu- 
nera. Ing. Aero., July-Aug., 1958, pp. 13-33. 
In Spanish. Development of a new method for 
the calculation of stress areas in concrete slabs of 
arunway. Includes comparison with previously 
obtained experimental results. 


Aviation & Space Medicine 


Der Mensch im Weltraum. Hubertus ie 2 
hold. Flug-Revue, Sept., 58, pp. 12-14. 
German. Survey of medical problems due to the 
progress in space travel. 


Effect of Breathing 100 Per Cent Oxygen Upon 
Visual Field and Visual Acuity. E. F. Miller, II. 
J. Av. Med., Aug., 1958, pp. 598-602. 


Zur Prognose menschlicher Leistungsfahigkeit. 
G. Betzien. DVL Bericht No. 64, May, 1958. 
33 pp. 18 refs. Westdeutscher Verlag, Kéln & 
Opladen. In German. Discussion of human 
capabilities in relation to the continuous progress 
and increased requirements of science. 


La Nutrizione nei Voli Spaziali. Riv. Aero., 
July, 1958, pp. 1,017-1,032. InlItalian. Discus- 
sion of the nutrition problem of space travel. 


Physiologic and Pathologic Effects in Chimpan- 
zees During Prolonged Exposure to 40 Transverse 
G. A.M. Stoll and J. D. Mosely. J. Av. Med., 
Aug., 1958, pp. 575-586 


Rapid Decompression in Aircraft During High 
Speed Flight. D. R. Ekberg. J. Av. Med., 
Aug., 1958, pp. 609, 610. 


Observations on Simulated 12-Second Decom- 
pressions to 32,000 Feet. Ch. I. Barron, D. R. 
Collier, Jr., and T. J. Cook. (Aero Med. Assoc. 
29th Annual Meeting, Wash., Mar. 24, 1958.) J. 
Av. Med., Aug., 1958, pp. 563-574. Study of 154 
subjects ‘to determine the effects of relatively 
slow decompressions, such as might occur in 
transport aircraft. 


_ ‘Apparent Weightlessness”’ Calls for New De- 
sign Approaches. Jerzy Makowski. Av. Age, 
Sat. 1958, pp. 196-203. Discussion on the 
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TEST EQUIPMENT ENGINEER John W. Lloyg 
tells why his work in the B-70 weapon; 
system at IBM Owego affords him the cre 
ative engineering career he always wanted, 


Assignments now open include... 


MAGNETICS ENGINEER to design and analyze 
magnetic core circuitry for use in advanced digi- 
tal computers. Assignment entails application of 
these circuits to logical connectives and systems. 
Qualifications: B.S. or Advanced Degree in E.E. 
or Engineering Physics and 2 to 5 years’ experi- 
ence with magnetic circuitry. Must be familiar 
with fundamentals of non-linear magnetics and 
have strong interest in logical circuit application 
of magnetics. 


PACKAGING ENGINEER to undertake develop- 
ment and design of packaging techniques and 
mechanical design of electronic equipment; to 
investigate temperature effects on packaging; to 
offer design support to computer, radar, and 
inertial development groups; to analyze present 
and proposed packaging design and recommend 
improvements. 

Qualifications: B.S. in E.E. or M.E. and experi- 


ence or advanced knowledge in latest electronic 
packaging techniques. 


RADAR ENGINEER to analyze ultimate limits of 
present techniques and develop new concepts of 
providing topographical sensors for advanced air- 
borne and space systems; to design airborne 
radar pulse, microwave and deflection circuitry; 
to analyze doppler radar systems in order to 
determine theoretical accuracy and performance 
limitations. 

Qualifications: B.S. or Advanced Degree in E.E. 
and 3 to 5 years’ experience in radar systems 
development, including display equipment and 
circuits, control consoles, and doppler or search 
radar design. 


CIRCUIT ENGINEER to undertake advanced cir- 
cuit design based on transistor-diode logic for 
digital systems; to review new circuits for appli- 


cation in digital control systems; to define basi 
techniques for improving performance character 
istics; to participate in advanced analytical stut 
ies associated with application of transisto 
circuitry to pulse and digital systems. 
Qualifications: B.S. or Advanced Degree in Ef 
and 2 years’ experience with pulse circuit 
transistor circuit design or digital techniques. 


GROUND SUPPORT EQUIPMENT ENGINEER © 
assist in planning complete ground suppot 
equipment, including flight line, shop and dept 
equipment, for an advanced airborne weap0s 
system. Must be experienced in development 
test equipment for automatic checkout of cot 
plex weapons systems. including computes 
radar, and inertial equipment. 

Qualifications: B.S. or Advanced Degree in Ef 
or related fields and 3 years’ experience in det 
oping ground support equipment. 


Ray 
j 
a Creative engineer at IBM‘ 
rye 
Uh 


Pons 
> cre 
inted, 


A wide variety of exciting career opportunities awaits creative 
engineers and scientists at IBM Owego in applying IBM’s com- 
puter technology to integrated B-70 bombing-navigation systems. 
Test Equipment Engineer John W. Lloyd, describing his assign- 
ments at IBM Owego, says: ‘‘Test equipment engineering is par- 
ticularly stimulating when it’s part of a project as new and impor- 
tant as the B-70, sometimes described as a ‘huge flying computer.’ 
Right now I’m coordinating the design of engineering support 
equipment for an advanced digital airborne computer, part of the 
B-70’s bombing-navigation and missile guidance system. There’s 
a minimum of routine. In order to design test equipment you 
must know—or learn—about the equipment to be tested; among 
these are radar, servo systems, digital and analog computers, and 
inertial guidance. | see my professional growth assured as IBM 
continues to develop computers for airborne applications.”’ 


IBM is a recognized leader in the computer systems field. Its 
products are used for both military and commercial work. You 
will find ground-floor opportunities for professional advancement 
at IBM Owego, where the “‘small-team’’ approach assures quick 
recognition of individual merit. Company benefits set standards 


for industry today, and salaries are commensurate with your 
abilities and experience. 


Ideally situated in rolling New York State countryside, Owego, in 
the Binghamton Triple City area, provides an excellent environ- 
ment for gracious, relaxed family living. Owego’s proximity to 
both New York City and the Finger Lakes offers a pleasant variety 
of recreational opportunities. 


CAREER OPPORTUNITIES IN THESE AREAS... 
e Airborne digital & analog computers 
¢ Ground support equipment 
e Inertial guidance & missile systems 
¢ Information & network theory 
Magnetic engineering 
¢ Maintainability engineering 
Optics 
¢ Radar electronics & systems 
¢ Servo-mechanism design & analysis 
© Theoretical design & analysis 
¢ Transistor circuits 


There are other openings in related fields to broaden your skills 
and knowledge. 


Qualifications: B.S., M.S. or Ph.D. in Electrical or Mechanical 
Engineering, Physics, Mathematics—and proven ability to assume 
a high degree of technical responsibility in your sphere of interest. 


FOR DETAILS, just write, outlining background and a to: 
Mr. P. E. Strohm, Dept. 501Z 
International Business Machines Corp. 
Owego, New York 


MILITARY PRODUCTS DIVISION 


conditions of weightlessness and the design prob- 
lems caused by this phenomenon. 

The Physiological Basis for Various Constitu- 
ents in Survival Rations. III—The Efficiency of 
Young Men Under Conditions of Moist Heat; 
Appendices of Methods and Original Data. 
Frederick Sargent, II, V. W. Sargent, and R. E. 
Johnson. USAF WADC TR 53-484, Pt. Ill, 
vol. II, Apr., 1958. 921 pp. 203 refs. 

The Physiological Effects of Breathing Cold At- 
mospheric Air. H.G. Armstrong, A. C. Burton, 
and G. E. Hall. J. Av. Med., Aug., 1958, pp. 
593-597. 10 refs. 

Cerebral Anoxia Resulting from Hyperventila- 
tion; A Dangerous Paradox. W.G. Malette and 
B. Eiseman. (Aero Med. Assoc. 29th Annuai 
Meeting, Wash., Mar. 25, 1958.) J. Av. Med., 
Aug., 1958, pp. 611-615. 20 refs. 


Uber eine neue Methode zur Bestimmung der 
menschlichen Leistungsreserve mit Hilfe des 
Sauerstoffmangels. K.Schumacher. DVL Be- 
richt No. 72, Aug., 1958. 3lpp. 10 refs. West- 
deutscher Verlag, Kéln & Opladen. In German. 
Development of a method for determining the 
human tolerance by means of oxygen deficiency. 
Includes description of the test equipment. and 
presentation of experimental results. 


Human Engineering 


Human-Factors Engineering. VI—Data and 
Design. J. D. Vandenberg. Mach. Des., July 
10, 1958, pp. 109—113. 15 refs. 

Annotated Bibliography of Applied Physical 
Anthropology in Human Engineering. Robert 
Hansen and D. Y. Cornog. USAF WADC TR 
—— {AD 155622], May, 1958. 301 pp. 196 
refs. 


Chemistry 


The Colorimetric Determination of Very Small 
Amounts of Sulphur. B. E. C. Jenkins. (Mi- 
krochem., No. 36/37, 1951, pp. 379-392.) Gt. 
Brit., RAE Lib. Transl. 753, July, 1958. 14 pp. 


On the Polymerization of Alkali Halides. P. 
Kusch. (J. Chem. Phys., May, 1958, pp. 981, 
982.) Columbia U., Dept. Phys. (AFO R TN 
58-103) [AD 152011), Feb. 7, 1958. 1p. 

Rate of Reaction of ag Fluorine with 
Water Vapor at 35°C. V. A. Slabey and E. A. 
Fletcher. U.S., NACA TN 4374, Sept., 1958. 
16 pp. 


Computers 


The Tridac Hydraulically-Powered Computing 
Servos. I—Velocity Servos. Appendix I—De- 
tails of the System and Inputs Used for Frequency 
Response Tests. Appendix II—Low Frequency 
Transfer Functions. Appendix II1I—Perform- 
ance of the Drift Resetting System. Appendix 

IV—Effect of Saturation on Transient Response 
of Servo System with Extenal Phase Advance. 
Appendix V—Power in the Hydraulic System. 
Appendix VI—Initial Conditions. Appendix 
VII—Modification to Servo Loop to Reduce Drift 
Effects. W.E. Dean. Gt. Brit., RAE TN G.W. 
487, Apr., 1958. 70 pp. 

Avtomatischeskii Optimizator. A. A. Fel’d- 
baum. Avtom. i Telemekh., Aug., 1958, pp. 731- 
743. In Russian. Description of the design and 
operation of a computer minimizing the function 
of several variables in the case of additional limi- 
tations. 


Dvukhkanal’nyi Avtomaticheskii Optimizator. 
R. I. Stakhovskii. Aviom. 1 Telemekh., Aug., 
1958, pp. 744-756. In Russian. Description of 
the design and operating characteristics of a two- 
channel automatic optimizer. 


Metod Pribornogo Resheniia Odnogo Klassa 
Integral’nykh Uravnenii. Iu. S. Val’denberr. 
Avtom. i Telemekh., Aug., 1958, pp. 725-730. 
In Russian. Description of a method for the 
solution of a certain class of integral equations by 
means of electronic computers. 


Saabs’ Elektroniska Differentialanalysator 
Seda. Bengt Jiewertz. Tek. Tidskrift, Sept. 2, 
1958, pp. 773-780. In Swedish. Detailed de- 
scription of the SAAB differential analyzer Seda. 

Stability and Convergence Limitations on the 
Use of Analogue a with Resistance Net- 
work Analogues. E. Fisher. Brit. J. Appl. 
Phys., July, 1958, p. 88, 291. 13 refs. 

Transistorized Analog-Digital Converter. W. 
B. Towles. Electronics, Aug. 1, 1958, pp. 90-93. 
Navy-supported development. 


Data Reduction; Equipment and Operation of 
an Automatic Data-Processing Facility. D. A. 
Scott, Jr. Missile Des. & Devel., Sept., 1958, pp. 
18-22, 38, 39. 


Time Division Data Link Automates Communi- 
cations. Av. Age, Sept., 1958, pp. 162-167. Dis- 
cussion of a system for air traffic control to per- 
mit data exchange between ground and air by 
rapid, semiautomatic, nonvoice means. 


Programs as a Tool for peooe in Systems 
Organization. J. Jeenel. JBM J. Res. & Devel., 
Apr., 1958, » PP- 105-122. Discussion covering the 
research on the primary functions of data-process- 
=< equipment and the processing and storing of 

ata. 
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Simple Digital Correlator. C. Collins. Rev. 
Sci. Instr., June, 1958, pp. 487-490. Description 
of a simple electronic correlator employing 
punched-tape input and visual digital readout. 
Several basic design considerations are briefly 
discussed, and an outline is given of the applica- 
tion of the correlator to a problem in meteor phys- 


O Tselesoobraznosti Primeneniia Al’terniru- 
iushchego Metoda Shvartsa na Elektronnykh 
Tsifrovykh Mashinakh. M. A. Aleksidze. AN 
SSSR Dokl., May 11, 1958, pp. 231-234. In 
Russian. Evaluation "of the applicability of 
Schwarz’s alternating method to electronic digi- 
tal computers. 

Airborne Computer Programs Flight Path. 
Harold Bristol. Av. Age, July, 1958, pp. 126- 
131. Design and operation of a computer for 
flight path control. 


Applications des Calculateurs Electroniques a 
l’Industrie Aéronautique. M. Citry. Tech. ef 
Sci. Aéronautiques, Nov., 1957, pp. 241-245. In 
French. Discussion of the application of elec- 
tronic computers to aeronautical industry, cover- 
ing both the computational problems and data 
analyses. 

Elektronnaia Modelirovaniia Tipa 

MU-SA. B. Ia. Kogan, A. A. Maslov, and D. 
E. Polonnikov. AN SSSR Vestnik, July, 1958, 
pp. 69-74. In Russian. Description of the de- 
sign and operation of an electronic apparatus for 
studies involving linear and nonlinear dynamic 
systems. 


Control Theory 


Combined Analog-Digital Control Systems. 
M. H. Nothman. Elec. Mfg., June, 1958, pp. 
78-86. Discussion of some practical hybrid sub- 
systems for combined analog-digital controls. 


Frequency Response Measurement Without 
the Use of Test Signals. R.A. Woodrow. Elec. 
Energy, Sept., 1958, pp. 356-362. 11 refs. 
Experimental determination of the frequency re- 
sponse locus of a linear or quasilinear physical 
system. Two methods by which the required in- 
formation may be obtained from normal operating 
records are discussed. 


Statistical Design Theory for oy 
Feedback Control Systems. S. L. Chang. 
Elec. Eng., July, 1958, pp. 602, 603. 

Spectral Densities Dependent on Two Fre- 
——, and Their Use in the Study of Linear, 

tochastic Differential Equations with Time-De- 
pendent Coefficients. 
Flodin. 
refs. 


. Sundstr6n and K. 
KTH AERO TN 43, 1957. 8 pp. 44 


Documentation 


Nonconventional Retrieval Systems in Docu- 
mentation—Preliminary 
Allen Kent. Western Reserve U. Cen 
& Commun. Res. TN 3 (A FOSR TN 58-575) (Ab 
158396], June 24,1958. 24pp. 11 refs. 


Subject Matter Analysis and Coding—Some 
Fundamental J. W. Perry. 
Western Reserve U. Cen. Doc. & Commun. Res. 
TN 2 (AFOSR TN 58-501) [AD 158311], May 
29,1958. 43 pp. 14 refs. 


Mechanized Searching Experiments Using the 
WRU Searching Selector. Janet Rees and Allen 
— Reserve U. Cen. Doc. & Com- 

TN 1 (AFOSR TN 58-445) [AD 
15, 1958. 31 pp. 


Education & Training 


Manual Steering Display Studies. I—Display- 
Control sg and the Configuration of 
the Steering Symbol. I[II—The Transition of 
Skilled Interceptor Pilots from the E-Series Dis- 
play to the Moving Airplane Display. Sonne 

ransition of Interceptor Pilots to the Moving 
Airplane eT. in the F-86D Aircraft. J. E. 
Nygaard, S. N. Roscoe, K. V. Wilson, H. D. Dem- 
and E. A. McCurley. 
Hughes Aircraft Co., Systems Devel. Lab. Rep. 
MA 1-7-S, Jan. 1, 1958. 60 pp. 


Le Vol. Ludy Piollet. L’ Air, 
Sept., 1958, pp. 17-20. In French. Description 
of the operation be flight simulators and their ap- 
plication to modern problems. 

The Vulcan Flight Simulator. . H. Simpkin. 
The Aeroplane, Sept. 19, 1958, pp. 470-472. 


Electronics 


Progress Report No. XXIII. MIT LIR PR 23, 
June, 1958. 55 pp. 17 refs. USAF- Army- 
Navy-supported research presented in summar- 
ized form and covering magnetic resonance, single 
crystals, semiconductors, ferroelectrics, ferromag- 
netics, ceramics, and dielectric spectroscopy. 


Quelques Aspects du Développement de 1’Elec- 
tronique dans l’Aéronautique. M. F. Raymond. 
Tech. et Sci. Aéronautiques, Nov., 1957, pp. 235- 
239. In French. Discussion, covering certain 
aspects of the development of electronics in avia- 
tion and related problems. 


Satellite Guidance, Antennas, Doppler: High- 
lights of Dayton Confab. James Holahan. 
Av. Age, July, 1958, pp. 118-125. Brief review of 


some of the reports presented at the National 
Aeronautical Electronics Conference. Improve- 
ments in Doppler radar and antenna design are 
discussed. 


Amplifiers 


How to Design Pulse Magnetic Amplifiers. 
I, Il. R. L. White. Electronic Des., Aug. 20 
Sept. 3, 1958, pp. 20-23; 50, 51. 

British Magnetic Amplifier Developments. D. 
A. Ramsay and B. W. Glover. Elec. Mfg., July, 
1958, pp. 56-62. Analysis and practical appli- 
cation of magnetic-amplifier circuits. The physi- 
cal and electrical characteristics of amplifiers ac- 
tually constructed are given; several circuits are 
described. 

Low-Noise 30-Mc Amplifier. J. K. D. Verma. 
Rev. Sci. Insir., May, 1958, pp. 371-374. 17 refs. 
USAF-Army-Navy-supported description of a 
low noise 30-mc. amplifier to make semiconductor 
noise measurements. Details of the amplifier are 
hr and the measurement technique is out- 
lined. 


A New High-Efficiency High-Power Amplifier. 
V. J. Tyler. Marconi Rev., 3rd Quarter, 1958, 
pp. 96-109. 

Ringing Amplifier Use in Crystal-Video Trans- 
ponder Receivers. S. Rozenstein and E. Gross. 
Electronic & Radio Engr., Sept., 1958, pp. 327- 
332. Description of a transponder receiver for 
radar applications where small size, simplicity, 
and low power consumption are desirable. 

How to Design Electronically Controllable 
Bandpass for I-F Amplifiers. G. W. Clevenger. 
Electronic Des., Sept. 17, 1958, pp. 22-25. 

Characteristics of the Beam Type Maser. II. 
Koichi Shimoda. Phys. Soc. Japan J., Aug., 
1958, pp. 939-947. Experimental investigation 
of the characteristics of the ammonia maser and 
comparison with theory. 


Antennas, Radomes 


External H. F. Aerials for Aircraft. 
Sanderson. SLAEJ., Feb., 1958, pp. 3-9 

Flush-Mounted Aircraft Aerials; The Role of 
Scale Models in the Study of Radiation Patterns. 
Lorant. Wireless World, July, 1958, pp. 


Airborne Spiral Antennas Minimize Drag. 

. Klass. Av. Week, July 14, 1958, pp. 75, 

77-82 (ff.). Survey of the dev elopment and use 

of spiral antennas. Several antenna shapes and 
their respective advantages are described. 


Elements of Design of Parabolic Reflectors. 
A. S. Kramer. Electronic Des., Sept. 17, 1958, 
pp. 46-49. 11 refs. 


New Antenna Shape Vies with Parabola. J. A 
Fusca. Av. Week, July 21, 1958, pp. 45, 49-57 
(ff.). Description of a new antenna design con- 
cept and of its advantages over the familiar para- 
bolic type. The properties of antenna arrays 
and element spacing are discussed. 

Radiation Pattern Synthesis with Sources Lo- 
cated on a Conical Surface. A. Ishimaru and G 
Held. Trend in Eng., July, 1958, pp. 23-25. 

How to Eliminate Unwanted Signals in Omni 
UHF and VHF Antennas. A. G. Holtum, Jr. 
Electronic Des., Aug. 6, 1958, pp. 44-47. Dis- 
cussion of a method for creating a null in the de- 
sired direction by synthesizing an array of an- 
tennas. Techniques to adjust the parameters of 
such an array are discussed. 


Designing Broadband Conical Helix Antenna. 
Milton Nussbaum. Electronic Des., Sept. 3, 
1958, pp. 58-61. Discussion of a conical helix 
having a 2:1 bandwidth which can be converted 
% one with a 6:1 bandwidth by proper parameter 
choice. 


Strength and Electrical Transmission of Three 
Types of a to Sandwich Construction for 
Radomes. % Heebink and V. P. Miniutti. 
USAF WADC TR 57-609 [AD 155579], May, 
1958. 15 pp. Evaluation of three methods for 
repairing damage to a typical radome sandwich 
construction. Electrical transmission tests and 
strength tests are described; the latter were made 
to determine edgewise tensile, edgewise compres- 
sive, and flatwise tensile strength of the repaired 
and undamaged sections of the panels. 


Ww. 


Capacitors 


Electrical Properties of Heavy Duty Capaci- 
tors. K. Meier. (Assoc. Suisse Elec., Bul. No. 
2, 1958, pp. 37-45.) Gt. Brit., RAE Lib. Transl. 
734, May, 1958. 11 pp. 


Circuits & Components 


Reliability Improvement by the Use of Multi- 
ple-Element Switching Circuits. W. E. Dickin- 
son and R. M. Walker. IBM J. Res. & Devel., 
Apr., 1958, pp. 142-147. Extension of results for 
the case of intermittent failures of the elements to 
that of permanent failures, assuming that the 
reliability of the elements is known. It is shown 
that, for operating periods which are short com- 
pared to the mean time to failure of the elements, 
a substantial increase in reliability can be ob- 
tained by redundancy. 


80 Aero/Space Engineering + December 1958 


A Switched Transistor Converter Giving a D.C. 
Output of 200 Watts. R. L. Piper. Git. Brit., 
RAETN El. 150, Apr., 1958. 9 pp. 


Determination of Parallel and Series Resist- 
ances in Oscillator Circuits. J. Groszkowski. 
Acad. Pol. Sci. Bul., No. 3, 1958, pp. 173-180. 

Bootstrap Circuit Technique. A. W. Keen. 
Electronic & Radio Engr., Sept., 1958, pp. 345- 
354. 26 refs. Study showing that the normal 
amplifier, the bootstrapped amplifier, the cath- 
ode-follower, and the anode-follower comprise a 
set of four circuits related to one another by 
simple circuit transformations. Each circuit may 
be put into feedback form, and four basic con- 
figurations applicable to bootstrap amplifiers are 
given. 

Concentrated Filter Passbands. 
cal Filters. II—Crystal Filters. 
ters. F. A. Schaner. Electronic Des., Aug. 6; 
20; Sept. 3, 1958, pp. 22-25; 30-33; 54-57. 

Design by Test and pets Spurs Relay Prog- 
ress. A.E.Rudahl. Elec. Mfg., June, 1958, pp. 
134-143. Discussion of relay progress made in 
replacing hit-or-miss methods with direct test and 
analysis. Relay applications, new relay designs, 
and reliability are described. 


Transistorized High Frequency Chopper De- 
sign. Rob Roy. Electronic Des., Aug. 6, 1958, 
pp. 52-55. Discussion of a technique which 
balances out unsymmetrical transistor switch 
impedances and undesirable carrier leakage. 


I— Mechani- 
III—LC Fil- 


Communications 


Airborne Teletypewriter AN/AGC-l. R. A. 
Michals. Elec. Eng., July, 1958, p. 597. De- 
scription of the design and operation of the AN/ 
AGC-1 system. 


Modified Transceivers Compute Distance. 
Harry Vantine, Jr., and E. C. Johnson. Elec- 
tronics, Sept. 12, 1958, pp. 94-98. Description of 
communication transceivers for distance compu- 
tation, including the complete system, and pres- 
entation of circuit diagrams. 

Compressed Time Boosts Single-Sideband 
Capacity. M. I. Jacob and John Mattern. 
Electronics, July 4, 1958, pp. 52-55. Design, op- 
eration, and applications of time-sharing multi- 
plex system. 


Long-Distance H/F Broadcasting: Factors 
Governing Effective Coverage of Target Area. 
Wireless World, July, 1958, 
pp. 33 

Der end als natiirlicher Reflektor von Funk- 
wellen fiir Funkverkehr und Funknavigation. 
Peter Lengriisser. Flugwelt, Sept., 1958, pp. 
667, 668. In German. Evaluation ‘of the Moon 
as a natural reflector of radiowaves for radio com- 
munication and navigation, 


Evaluation of the RCA SSB eee of the 
SP-600-JX-17 Receiver. Bernar USAF 
RADC TR 58-109 [AD i 20 
pp. 


Design of a Tactical Telephone Central Office 

oe Manual, AN/GTA-8. J. A. Thompsen 

Kozien. USAF RADC TR 58-85 AD 
148780), July, 1958. 37 pp. 


Consiruction Techniques 


Electronic Chassis Design. F. W. Wood, Jr. 
Mach. Des., Sept. 4, 1958, pp. 116-121. Discus- 
sion of chassis design problems centered around 
laying out of components and selecting the right 
chassis shapes, materials, and finishes. The ef- 
fect of heat producing parts, as well as heat and 
radiation sensitive devices, on the overall design 
is emphasized. 


New Medium for the Protection of Electronic 
Equipment Against Shock and Vibration. Ap- 
pendix I—Description of Materials Investigated. 
Appendix II—Test Equipment and Procedures. 
Appendix III—Test Results. Appendix IV— 
Evaluation Tests of New Medium. Appendix V— 
Relationships Between Parameters. Appendix 
VI—Effect of Input Amplitude on Transmissibil- 
ity. R.H. Jacobson. USAF WADCTR 57-530 
[AD 151169], Apr., 1958. 141 pp. 


Shelter Developments—A 
Shelter Data for Electronic Systems. A. 
Reynolds. USAF RADC TN 58-197 aD 
148825], July, 1958. 54 pp. 


Mechanical Fasteners for Military Electronic 
Equipment. G. H. Lines. Elec. Mfg., June, 
1958, pp. 109-124, 


Transit Cases Ground uip- 
ment in Logistic Support. R.C. Whit USAF 
RADC TR 58-80 (aD 148766], July, “1958. 42 
Pp. 

Magnesium Parts in Electronic Equipment. 
H. R. Bullock. Elec. Mfg., July, 1958, pp. 50- 
55, 256. Design considerations, analyses, and 
case histories for fabrication of lightweight elec- 
tronic equipment. The use of magnesium 
its properties are discussed. 


Cooling 
How to Select Airborne Electronic Equipment 


Coolants. R. Shafer and T. J. Herron. 
Electronic Des., Oct. 1, 1958, pp. 22, 23. 
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Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 


New 25-man raft for turbojets 
inflates in only 9 seconds 
with Kidde Inflatair! 


3000 psi air from steel bottles (not visible) passes 
through INFLATAIRS; draws in free air and inflates raft. 


Escape chutes, drone and missile recovery cushions, lifting bags, and now 
this 25-man life raft—all inflatable in an instant thanks to Kidde’s INFLATAIR! 
Available for use on all DC-8’s, Convair 880’s and Boeing 707’s and 720’s 
on overseas flights, the new 25-man raft uses two INFLATAIR units, is com- 
pletely inflated in just 9 seconds. Each raft is fully equipped with rations, 
water, anchor, flares, first aid equipment and accessories for survival at sea. 


Employing air bottled at 3000 psi, Kidde INFLATAR aspirates free air at a 
ratio of as high as 20 to 1, insures fast, sure inflation for all types of aircraft 
emergency equipment. Also saves up to 20% in weight over conventional 
carbon dioxide inflation systems. ‘ 


It is this kind of air safety research that has made Kidde the leader in its 
field for more than thirty years. For more information on INFLATAIR, or any 
of the many other items of Kidde safety equipment, write to Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
1211 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: 
Dallas, Tex.—Dayton, Ohio—St. Louis, Mo. Walter Kidde & Company of Canada Ltd. 


Montreal—Toronto—Vancouver 


December 1958 


Walter Kidde-Pacific, Van Nuys, California 


Fire and Overheat Detector 
Kidde’s combined Fire and Over- 
heat Detector, first of its kind on 
the market, has been proven suc- 
cessful by more than seven years 
of intensive flight experience on 
all kinds of aircraft! 


Fire Extinguishing Systems . 
Designed and perfected by engi- 
neers with more than 30 years in 
aircraft fire fighting experience, 
Kidde nacelle Fire Extinguishing 
Systems bring you instantaneous 
and dependable fire protection. 
They are available with a wide 
variety of extinguishing agents. 


Aircraft Crash Fire Prevention 
As an example of its never-ending 
research for the latest air safety 
equipment, Kidde recently devel- 
oped and supplied the protection 
devices used in full-scale Aircraft 
Crash Fire Prevention tests. 


Portable Fire Extinguishers 
First in Portable Aircraft Fire 
Extinguishers, Kidde offers you 
a complete line, brings you a 
standard of quality and dependa- 
bility that has been second to 
none for more than 30 years! 
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Temperature Distribution in Conductors with 
Internal Cooling. J. Hak. (Arch. Elektrotech., 
No. 5, 1957, pp. 320-328.) Gt. Brit., RAE Lib. 
Transl. 742, "June, 1958. 14 pp. 


Dielectrics 


The Molecular Key to Dielectric Properties. 
T. D. Callinan and A. E. Javitz. Elec. M/fg., 
July, 1958, pp. 73-92. Functional interpretation 
of the basic principles common to all materials, 
with emphasis on how those principles determine: 
(1) physical and chemical properties of dielectric 
gases, liquids, and solids; and (2) their ultimate 
performance in operating equipment. 


Electronic Tubes 


Electron Tube Evaluation for Guided Missile 
Applications. . Chandler. Elec. Eng., 
Aug., 1958, pp. 690-692. Selection of a vibration 
test that will assist in the design or evaluation of 
electron tubes for use in guided missiles or other 
severe vibration environment vehicles. 
Recent Developments in Microwave Diodes. 
eldman. Sylvania Tech., Apr., 1958, 
pp. 71-75. Description of the development in 
processing and fabrication techniques leading to 
improved crystal diodes. Specifications of sev- 
eral new diodes are discussed with emphasis on 
reversible polarity and broadband tripolar diodes. 
A survey of some new test methods and equip- 
ment is made. 


Magnetic Devices 


Special Issue: How Transducers Measure 
and Control. R.K. Jurgen. Electronics, July 4, 
1958, pp. 59-70. Partial Contents: Transducers 
in Measurement. Voltage and Current Generat 
ing Transducers. Variable Parameter Trans- 
ducers. Transducer Applications. 

Two Short Low-Power Ferrite Duplexers. 
R. S. Cole and W. N. Honeyman. Electronic & 
Radio Engr., Aug., 1958, pp. 282-286. De- 
scription of two ferrite duplexers suitable for low- 
e— Doppler navigational systems in the X- 

an 


Airborne Electronic Transformers. G. R. 
Carl and O'Connor. Electronic Des., 
Sept. 17, 1958, pp. 42, 43. Discussion of two 
additional parameters needed when determining 
the size and weight of encapsulated transformers 
for airborne application. These parameters are 
life expectancy rating and maximum altitude 
rating. 


Wide-Band Transformer Characteristics. A. 
C. Hudson. Electronic & Radio Engr., June, 
1958, pp. 228-234. 

Making Transformers Smaller with Fluoro- 
chemical Cooling. L. K. Kilham, Jr., R. R. 
Ursch, and J. F. Ahearn. Electronic ‘Des. Sept. 
17, 1958, pp. 36-39. 

Coils for Peat Fields. I—Thermal As- 
pects. Il—Weight Aspects. G. M. Clarke. 
Electronic & Radio Engr.. Aug.; Sept., 1958, pp. 
298-306; 340-344. 11 refs. 

Teoriia Rasprostraneniia Elektromagnitnykh 
Voln v Giromagnitnoi Srede. P. Epshtein. 
Uspekhi Fiz. Nauk, June, 1958, pp. 283-311. 
24 refs. In Russian. Development of the 
theory on the propagation of electromagnetic 
waves in a gyromagnetic medium. 

Ferromagnetiki i Antiferromagnetiki Vblizi 
Tochki Kiuri. K. P. Belov. Uspekhi Fiz. 
Nauk, June, 1958, pp. 207-256. 106 refs. In 
Russian. Tentative systematization of available 
data on various phenomena in the neighborhood 
of the Curie point in metals, alloys, ferrites, and 
— ferromagnetic and antiferromagnetic ma- 
terials. 


Magnetic potty of Ferrites. R. V. 
Telesnin and E. V. Karchagina. (Zhurnal 
Teoret. i Exper. Fiz., Jan., 1958, pp. 23-28.) 
Sov. Phys.-JETP, July, 1958, pp. 16-19. Trans- 
lation. Study of the magnetic superviscosity 
curves, at 78°K., of ferrites of the Ni-Zn series, 
sintered at temperatures from 1200° to 1400°C. 


Skin Effect and Ferromagnetic Resonance. 
V. L. Gurevich. (Zhurnal Teoret. i Exper. Fiz., 
Dec., 1957, pp. 1,497-1,504.) Sov. Phys.-JETP, 
June. 1958, pp. 1,155-1,161. 14 refs. Trans. 
lation. Study of normal and anomalous skin 
effects in ferromagnetic metals under conditions 
of ferromagnetic resonance. 


Measurement & Testing 


How to Measure Midfrequency Phase Shift. 
Allan Nirenburg. Electronics, Aug. 29, 1958, 
pp. 46, 47 
’’R-F Permeameter Techniques for Testing 
Ferrite Cores. A. L. Rasmussen and A. E. Hess. 
Elec. Mfg., May, 1958, pp. 86-91, 308. 

Procedures for Testing A-C Solenoids. D. O 
Myers and I. Gebel. ec. Mfg., May, 1958. 
pp. 92-95. 


Networks, Filters 


Parallel Four-Terminal Networks. F. 
Rogers. Electronic & Radio Engr., June, 1958, 
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207-211. Derivation of a simple relationship 
etiased output-input voltage ratio, for any 
number of four-terminal networks in parallel, 
and their parameters of output admittance and 
short-circuit transfer admittance. 

Magaetic Pulse Generators. J. E. Sunderlin 
and M. L. Weinberg. Elec. Mfg., May, 1958, 
pp. 139-143. Discussion of the general circuit 
principles and pulse forming network design 
applicable to pulse generating systems. 


Noise, Interference 


Noise Performance of a Three-Stage Micro- 
wave Receiver. H. V. Shurmer. Electronic & 
Radio Engr., July, 1958, pp. 271-274 


Piezoelectricity 


_ Miniature Piezoelectric Ultrasonic Receivers. 

Romanenko. Sov. Phys.-Acous., Oct.- 

Dec., 1957, pp. 364-370. Translation. De- 

scription of the construction, manufacture, and 

calibration of miniature piezoelectric receivers 
for ultrasonic waves. 


On the Problem of Relaxation Dielectric Losses 
in Ionic Crystals. I. A. Voitsekhovskaia, L. 
Golubeva, and E. V. Tiutiunnikova. Sov. Phys.- 
Tech. Phys., July, 1958, pp. 1,474-1,476. Trans- 
lation. 


Radar 


Radar Interference and Its Reduction. D. B. 
Brick and Janis Galejs. Sylvania Tech., July, 
1958, pp. 96-108. 30 refs. Discussion of 
causes and effects of interference on radar opera- 
tion, with emphasis on pulsed, scanning radars. 
Some techniques used to reduce interference in 
conventional pulsed radars are described, and 
some unconventional modes of radar operation 
and their interference-rejection capabilities are 
discussed. 


Logical Design of SAGE Radar Input Monitor. 
B.L. Bair. Electronics, Aug. 15, 1958, pp. 76-81. 


Light Modulator Records Airborne Radar Dis- 
plays. Leo Levi. Electronics, Aug. 1, 1958, 
pp. 80-83. Description and application of the 
light modulation technique. 


Padar—New Passive Detection System for 
Bombers. James Holahan. Av. Age., Sept., 
1958, pp. 156-161. Discussion of a device to 
extract range, range rate, and angular bearing 
from electromagnetic radiations emitted by an 
attacker. 


Reliability 


Reliability Improved Through Redundancy at 
Various System Levels. B. J. Flehinger. /BM 
J. Res. & Devel., Apr., 1958, pp. 148-158. Anal- 
ysis of the reliability improvement through re- 
dundancy with the aim of determining the opti- 
mum level at which redundancy should be applied. 
The reliability achieved by redundancy of com- 
plete independent machines is compared to that 
achieved by redundancy of smaller units. 


The Influence of Interaction Reliabilities. 
M. A. Acheson. Sylvania Tech., July, 1958, 
pp. 91-95. Discussion of the general nature of 
reliability on the basis of simple situations in 
which interactions between two or more reliabili- 
ties influence the overall reliability. 


Automatic Life Testing and Data Recording. 
Stephen Foldes. Elec. Mfg., June, 1958, pp. 
144-147. Description of test equipment de- 
signed to allow mass life testing of vacuum tubes, 
transistors, diodes, and other components under 
controlled operating conditions, the data being 
read out and printed automatically at predeter- 
mined times during the life test. 


Resistors 


Thermistors; A Review of Their Properties 
and Applications. K.R. Patrick. Electronic & 
Radio Engr., July, 1958, pp. 242-249. 32 refs. 


Semiconductors 


Thermal Conversion of Germanium When it is 
Irradiated by an Electron Beam. L. A. Bala- 
banova and M. M. Bredov. Sov. Phys.-Tech. 
Phys., July, 1957, pp. 1,295-1,300. 10 refs. 
Translation. 


Recombination Light Emission in Germanium. 
Cie. Gle. TSF, Dept. Phys.-Chem. Res. FTR 
(AFOSR TR 58-38) [AD 154118], 1958. 21 pp. 
Investigation of the photon emission which is 
associated with the recombination of injected 
carriers. 


Scattering of Holes in Germanium and Silicon. 

x. E. Pikus. Sov. Phys.-Tech. Phys., July, 1957, 

pp. 1,488-1,490. Translation. Presentation of 

experimental data and calculation of the matrix 

elements for scattering on lattice vibrations, both 

for holes remaining in a single band and for inter- 
band transitions. 

Dielectric Permeability of Compounds Close to 
BaTiO; in the BaO-MgO-TiO, System. : 
Isupov. Sov. Phys.-Tech. Phys., July, 1957, 
pp. 1,501, 1,502. Translation. 
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Poluprovodniki—Germanii i Krem- 
G.I. Fen. Uspekhi Fiz. Nauk, May, 1958, 
“og 111-132. 255 refs. In Russian. Study 
covering the semiconducting properties of ger- 
manium and silicon, including: conductivity 
in the cases of strong fields, low temperatures, 
high frequencies; recombination processes; 
and drift phenomena. 

Magneto-Resistive Phenomena in n-Ge or n-Si 
with Strong Magnetic Fields. M. I. Klinger and 
P. I. Voroniuk. Sov. Phys.-Tech. Phys., July, 
1957, pp. 1,491-1,495. Translation. 

Design Curves for Stabilizing Transistors with 
Thermistors. T. Nisbet. Electronic Des., 
Sept. 17, 1958, pp. 26-29. 

Measuring the Lifetime of Charge Carriers in 
Semiconductors. M. I. Iglitsyn and Iu. A. 
Kontsevoi. Sov. Phys.-Tech. Phys., July, 1957, 
pp. 1,306-1,315. 10 refs. Translation. Theo- 
retical and experimental analysis of a method 
based on the modulation of the conductivity at a 
point contact. 

On the Statistical Mechanics of Impurity Con- 
duction in Semiconductors. P. J. Price. JBM 
J. Res. & Devel., Apr., 1958, pp. 123-129. 12 refs. 
Analysis of the statistical mechanics of the im- 
purity electron states for a semiconductor with a 
low density of donors and a small amount of ac- 
ceptor compensation. The possible effect of 
random differences between the distributions of 
donors near different acceptors is also analyzed. 


Study of Microhardness of Certain Semicon- 
ductors with the Zinc Blende Structure. A. S. 
Borshchevskii, N. A. Goriunova, and N. K. 
Takhtareva. Sov. Phys.-Tech. ’Phys., July, 
1957, pp. 1,301-1,305. Translation. 


Telemetry 


Telemetry Looks Into the Future. Av. Age, 
Aug., 1958, pp. 20, 21, 146-148. Discussion of 
present trends and future needs of telemetry; 
new concepts are described. 

Telemetry Progress: R-F Link for Space with 
Today’s Hardware. Hans Scharla-Nielsen. Ap. 
Age, Aug., 1958, pp. 144, 145. 

Transistorized Telemetering Using a 
Frequency Conversion Method. F. Hoegner 
and E. Unger. (Arch. Tech. Messen, Oct., 1957, 
pp. 221-224.) Gt. Brit., RAE Lib. Transl. 732, 
May, 1958. 8pp. 26 refs. 

Transistors Ruggedize Airborne Telemetry 
Keyer. D. A. Williams, Jr. Electronics, Sept. 
12, 1958, pp. 81-83. Development of a tran- 
sistor keyer providing high linearity, low cross- 
talk and jitter, and high effective input imped- 
ance. Flip-flop, linear ramp generator, and 
voltage comparator are included in the circuit 
and described. 

Lockheed Switches to PAM-FM. W. J. Cox. 
Av. Age, Aug., 1958, pp. 138-142. Discussion of 
the advantages of a PAM-FM system; a com- 
parative study between the FM-FM and the 
PAM-FM system is made. 


Novye Printsipy Postroeniia Sistem Teleiz- 
mereniia s Vremia-Impul’snoi i Shirotno-Im- 
pul’snoi Moduliatsiiei. V. A. Il’in and A. I. 
Novikov. Avtom. i Telemekh., Aug., 1958, pp. 
757-761. In Russian. Evaluation of the de- 
sign principles of single-channel and multichannel 
telemetering systems. 


Beskontaktnye Ustroistva Teleupravieniia- 
Telesignalizatsii. V.A.Zhozhikashvili and K.G. 
Mitiushkin. AN SSSR Vestnik, June, 1958, 
pp. 74-76. In Russian. Description of non- 
contact telemetering systems based on magnetic 
pulse elements with rectangular hysteresis loop. 


New Missiles and Spacecraft Challenge Te- 
lemetry Technology. James Holahan. Av. Age, 
Aug., 1958, pp. 128-136. Discussion of the 
problems and the major trends of telemetry for 
long-range, extreme altitude missiles and earth 
satellites. 


Telemeter Transmitter for Vanguard Rocket. 
N. Raskhodoff. Electronics, July 4, 1958, pp. 
46, 47. 

Pomekhoustoichivost’ Peredachi Signalov 
Teleizmereniia po Kanalu s Fluktuatsionnymi 
Pomekhami. V. A. Kashirin and G. A. Shastova. 
Avtom. i Telemekh., Aug., 1958, pp. 762-775. 
In Russian. Determination of the potential 
noise stability of telemetering signal transmission 
along a channel with fluctuating noise. 


Transmission Lines 


Recent Advances in Subminiature Airborne 
Relays. H. S. Woodward. Mil. Electronics, 
July, 1958, pp. 22, 23. Discussion covering 
cable-mounted relays which have advantages in 
damping, cooling, reduced dielectric breakdown, 
and weight. 


Limitations in Miniaturizing Relays. P. N. 
Martin. Mil. Electronics, July, 1958, pp. 16-19. 


Another Step Toward Relay Stability. D. F. 
Diel and J. W. Coon. Mil. Electronics, July, 
1958, pp. 20, 21. Results of mechanical-cycling 
and thermal-cycling tests on three relay-spring 
materials. 


Stacked Ceramic Relays. J. W. Daniels. 
Mil. Electronics, July, 1958, pp. 12-15. Develep: 


ment of a vacuum ceramic relay to meet mi 
reliability requirements. 
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Lokal’noe Otrazhenie v Volnovodakh Pere- 
mennogo Secheniia. V. Pokrovskii, F. Ulinich, 
and S. Savvinykh. AN SSSR Dokl., May 21, 
1958, pp. 504-506. In Russian. Calculation of 
the local reflection in wave guides of variable 
cross section. 

On the Propagation of Electromagnetic Waves 
in Almost- oe Waveguides. A. A. Shar- 
shanov and K. Stepanov. Sov. Phys.-Tech. 
Phys., July, pp. 1'362-1,369. Translation. 

A Broadband Dual-Mode Transducer. A. W. 
Guy and G. Held. Trend in Eng., July, 1958, pp. 
27-30, 36. 11 refs. Development of a broad- 
band transducer for independently exciting the 
dominant TEio mode and the higher order TE2 
mode in a rectangular wave guide. The trans- 
ducer was developed for exciting experimental 
flush-mounted cavity antennas. 

Design and Development of Snumetine’ 
Coaxial Attenuators. Vincent Kapfer. SA 
— TR 58-86 [AD 148778], July, ines. 

Pp. 


Wave Propagation 

On the Calculation of Multiple Scattering in 
Cylindrical Sources. E. E. Kovalev and V. I. 
Popov. Sov. Phys.-Tech. Phys., July, 1957, pp. 
1,506-1,508. 10 refs. Translation. 


Equipment 


Energy compe for Missile Auxiliary Power 
Systems. E. I. Brown and R. W. McJones. 
SAE J., July, M038. pp. 82, 83. Discussion of 
such power sources as the fly wheel and the silver- 
zinc cells. Graphical representation of the re- 
sults of system studies is made. 


Electric 


Heat Transfer Studies Lead to Light Electric 
Motors. Av. Age, July, 1958, pp. 70-74. De- 
scription of the design of light airborne electric 
motors due to improved heat transfer method. 


Measurement of Field Distribution in the Air 
Gap of a D.C. Motor Through the Hall Effect. 
F. Kuhrt and E. Braunersreuther. (ETZ-A, 
No. 17, 1956, pp. 578-581.) Gt. Brit., RAE Lib. 
Transl. 735, May, 1958. 7 pp. 10 refs. 


Radiation-Resistant Motors for Nuclear Air- 
craft Controls. R. C. Fries. Nucleonics, July, 
1958, pp. 103, 104. Experimental determination 
of the effect of temperature and radiation on 
motor life. 


Alternator Drives for Jet Bombers. Aircraft 
& Missiles Mfg., July, 1958, pp. 44-48. De- 
scription of the development, use, and opera- 
tion of alternators for jet bombers, including de- 
tails of mechanical elements, controls, testing, 
and manufacturing techniques. 


New Batteries for the Space Age. David 
Linden and A. F. Daniel. Electronics, July 18, 
1958, pp. 59-65. Discussion of the limitations 
and applications of some of the latest develop- 
ments in electrochemical batteries for missiles 
including the thermal cell. 


Solnechnaia Batareia. V. Shchekin. Radio, 
Aug., 1958, pp. 29, 30. In Russian. Descrip- 
tion of the design and operating principles of solar 
batteries. 


Hydraulic & Pneumatic 


Filtering Hydraulic Circuits. I. J. J. Taborek. 
Mach. Des., Sept. 18, 1958, pp. 138-143. Ex- 
amination of the origin and nature of common 
hydraulic-fluid contaminants, and description of 
the performance characteristics of filters. 


Manifolded Boosters Improve Hydraulic — 
tem Dependability. C. H. Cannon. Appl. 
Hydraulics, June, 1958, pp. 102-104. Discussion 
of the C-130 hydraulic system made up of three 
independent systems interconnected to assure 
dependable operation. 


Characteristics of Depth and Edge Type 
Filters for Hydraulic Systems. H. H. Howard. 
Appl. Hydraulics, Aug., 1958, pp. 90-94. 


Opredelenie Utechek Zhidkosti Cherez Kol’- 
tsevye Zazory Mezhdu Porshnem i Tsilindrom 
Nasosa. T. Orovianu and P. Ionesku. Rev. 
Méc. Appl., No 2, 1957, pp. 69-78. In Russian. 
Derivation of a theoretical method for the cal- 
culation of leakage in hydraulic pumps. 


Circuit Ideas from French Jet Transport. 
Appl. Hydraulics, July, 1958, 
-* 02. Description of some features of the 
Seen system for the Caravelle, including 
control surface actuators, artificial feel system, 
and flap positioning. 


Fuels & Lubricants 


High Energy Liquid Fuels Promising. D. E. 
Perry. Missiles & Rockets, July 14, 1958, pp. 
31, 32. Discussion of the use of boron asa high- 
energy fuel. 


El Futuro de los Combustibles en Aviacién. 
R.S. Peléez. Rev. Aero., July, 1958, pp. 533-538. 


In Spanish. Survey of various types of fuel and 
evaluation of their future possibilities. 


Molybdenum Disulfide and Related Solid 
Lubricants. B. C. Stupp. Lubrication Eng., 
Apr., 1958, pp. 159-163. 11 refs. Description 
of the effects of various types of resins on friction 
and wear life, the effects of the presence of im- 
purities, and of the deterioration by heat of or- 
ganic bonded films. Test apparatus and pro- 
cedure for evaluating friction and endurance are 
given. 


Studiul Lubrificatiei Bidimensionale in Regim 
Turbulent. V. N. Constantinescu. Stud. Cerc. 
Mec. Aplic., No. 1, 1958, pp. 139-162. In 
Rumanian, with summaries in French and Rus- 
sian. Application of previously obtained results 
to the study of two-dimensional lubrication in 
turbulent regime. 


The Thermodynamic Characteristics of Pro- 
pellants Containing Inorganic Additives. P. 
Tavernier. (Mem. Poudres, No. 38, 1956, pp. 
267-299.) Gt. Brit., MOS TIL/T4810, Mar., 
1958. 32 pp. Translation. 


Ice Formation & Prevention 


Icing Research and Environmental Testing. 

Napier. SLAE J., Mar., 1958, pp. 6-8. 

Description of icing conditions and methods and 
apparatus used in icing research. 


The Effect of Icing on Aircraft Equipped with 
Vortex Generators. Appendix—Sequence Fol- 
lowed in Preparing Plastic Reproductions of by 
Ice Formation. A. D. Wood and D. 


Influenta Turbulentei 


Asupra Migcarii in 
Stratul de Lubrifiant. N 


Kotova. 
July, 1657. pp. 1.441, 


Canada, NAE LR 220, Apr., 1958. 11 pp. 


. Constantinescu. 

Stud. Cerc. Mec. Aplic., No. 1, 1958, pp. 103-137. Instruments 
In Rumanian, with summaries in French The Use of the Photo-Electric Pulse Counter. 
Determination of the effect of E. A. Muller and W. Himmelmann. (Max- 
turbulence on motion of the lubricating film. Planck-Inst. Arbeitsphys., Mar., 1957.) Gt. 
Rivne of the Rolling of a Cylinder on a Surface 7 re Lib. Transl. 724, Mar., 1958. 24 pp. 

ith Viscous-Plastic 

Phys.-Tech. Instrumentation Plays Vital Role in Rocket 
Translation. Development. K. R. Stehling. Av. Age, July, 


THROUGHOUT THE WORLD 


KNOWN 


FOR DEPENDABILITY 


SIMMONDS PRECISION PRODUCTS 


LIGHTWEIGHT PACITRON LIQUID QUANTITY MEASUREMENT 
AND MANAGEMENT SYSTEMS: Liquid quantity measure- 
ment and management systems feature latest tech- 
nological improvements. Provide accurate gaging of 
fuel, oil, liquid oxygen and other conductive and non- 
conductive liquids. Consistent reliability and dynamic 
progress are typified by the True Volume and True 
Weight Gaging Systems and by such management 
functions as Load Limit Control, Center of Gravity 
Control, Multiplexing and Level Switching. 


SIMMONDS SU FUEL INJECTION SYSTEMS: The only ad- 
vanced type fuel injection system in Fac for 
gasoline engines. Offers improved fuel economy and 
fuel distribution; better starting, idling, acceleration 
and deceleration; improved cold starts; eliminates 
icing problems. Used on ordnance, aircraft, drone 
automotive, truck and marine engines. 

LIQUID LEVEL SENSING SYSTEMS: Provides accurate level 
indication of fuel, oil, liquefied gases and many other 
liquids. Can be used to operate a warning light, or 
to actuate pumps and valves to transfer liquids. Sys- 
tem is rugged, has no tubes or moving parts, is light 
and compact. 

PRECISION PUSH-PULL CONTROLS: Simmonds Push-Pull 
Controls are positive, precise and rugged. Simple to 
install and easy to inspect, require negligible mainte- 
nance. Capable of handling heavy loads under extreme 
vibration and temperature conditions. Variety of sizes 
and weights available with a wide selection of end 
fittings and attachments. 

FLUSH FITTING LATCHES: General purpose latches avail- 
able for surface or skin mounting and ultra-high 
strength latches for structural mounting. Both types 
are flush fitting on flat or curved surfaces. Wide 
selection of fittings are available. Latches are easy to 
open and are self closing, and positive locking. 
BEACONRY: Simmonds Beaconry is designed to meet 
the urgent need for greater reliability in air-sea rescue, 
missile recovery, and location equipment. Sub-minia- 
turized radio-frequency generating packages transmit 
intelligence to indicate location. Advantages offered 
include increased reliability, greater range, longer 
operating life and continual homing signal. 


AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 

Branch Offices: Glendale, California * San Diego, California + Sa Michi 
Dallas, Texas * Dayton, Ohio + St. Louis, Missouri * Washington, Sole 
Canadian Licensee: Simmonds Aerocessories of Canada Limited, Hamitvon, Ontario 
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1958, pp. 20, 21, 76-78, 80, 81. 


Survey of rocket 
instrumentation and outline of typical systems. 


Flow Measuring Devices 


Induction Flowmeter. Vincent Cushing. Rev. 
Sci. Instr., Aug., 1958, pp. 692-697. 17 refs. 
Development of a theory which shows how the 
flowmeter voltage depends on the electrical prop- 
erties of the fluid. The effect of conductivity 
and dielectric constant of the fluid as well as of 
the frequency of induction is shown. 

An Electron Beam Density Probe for Measure- 
ments in Rarefied Gas Flows. F. C. Hurlbut 
USAF WADC TR 57-644 [AD 155537], Jan.. 
1958. 23 pp. 14 refs. Description of an instru 
ment which utilizes the attenuation of an electron 
beam for density determination. 


Gyroscopes 

Effects of Cross Coupling on 
Automatic Flight Control Systems. J. G. 
Cracken. (JAS Midwestern Meeting on Guided 
Missiles, St. Louis, May 12-14, 1958.) Aero/ 
Space Engrg., Nov., 1958, pp. 70-73. Descrip- 
tion of the characteristics of gyros as a function 
of flight geometry, showing how the outputs of 
the gyros are influenced by flight attitudes. 
Some of the effects of gyro coupling on the stabili- 
zation and control of aircraft are illustrated, and 
possible remedies of the problem are discussed. 


Uluchshenie Dinamicheskikh Kharakteristik 
Girostabilizatora pri Pomoshchi Korrektiruiu- 
shchikh Konturov. I. T. Borisenok. AN SSSR 
Otd. Tekh. Nauk Izv., May, 1958, pp. 21-28. 
In Russian. Comparison of dynamic character- 
istics of uniaxial gyrostabilizers in the case of 
various passive compensating circuits. 


Ispol’zovanie Giropolukompasa v Polete po 
Ortodromii. . N. Semovskikh. Vestnik Vosz- 
dushnogo Flota, May, 1958, pp. 42-45. In 
Russian. Description of the design and opera- 
tion of a gyroscopic instrument used for geodesic 
navigation. 


Panels & Dials 


Naturalness and Selectivity Are to Better 
Cockpit Display. L. J. Fogel. Av. Age, July, 
1958, pp. 32-37. Description of an improved 
cockpit display for high-performance aircraft; 
its use and advantages are discussed. 


Pressure Measuring Devices 


High-Pressure Techniques. D. M. War- 
schauer and William Paul. Rev. Sci. Instr., 
Aug., 1958, pp. 675-679. USAF-Navy-Army- 
sponsored discussion of measuring techniques for 
aoa aon up to 20,000 kg./cm.? grouped under two 
eadings. Under general pressure techniques are 
described low pressure seals, experience with 
small diameter tubing, a pressure measuring 
bridge, and various tubing seals. Under optical 
techniques are optical windows of sapphire, ger- 
manium, and silicon, suitable pressure fluids, 
and a mechanism for moving samples inside a 
pressure vessel. 


Research Data Recorded oo Stored by Auto- 


matic ee. Aircraft & Missiles Mfe., 
Sept., 1958, p. 
Recording Equipment 


High-Resolution Magnetic Recording Struc- 
tures. A.S. Hoagland. IBM J. Res. & Devel., 
Apr., 70. 91-104. Description of the design 
concepts of high-resolution magnetic recording 
structures and demonstration of their application. 
The conventional ring head is treated and two 
new devices are described. A probe-type unit is 
discussed showing promise in high-density vertical 
magnetic recording. 


Multi-Point Recorder; 24 Points ‘rt 
neously and Continuously Monitored. i 
Schlegel. Aircraft & Missiles Mfg., 
1958, p. 21. Discussion of the advantages offered 
by a new multiple-point recorder design. 

Pulse Time Displacement in High-Density 
Magnetic Tape. R. A. Skov. IBM J. Res. & 
Devel., Apr., 1958, pp. 130-141, Description of 
measurement techniques for the evaluation and 
analysis of pulse time displacement; its com- 
ponents and causes, as well as methods used to 
reduce them, are discu: 


Canal ‘“‘Fix’’ Pentru pe 
Suport Magnetic a Fenomenelor cu Variatii 
Lente. Dan Pavelescu and Th. Pantelimon. 
Stud. Cerc. Mec. Aplic., No. 1, 1958, pp. 187-200. 
19refs. In Rumanian, with summaries in French 
and Russian. Description of a device for record- 
ing and reproducing slow-variation phenomena 
on magnetic tape. 


Stress & Strain Measuring Devices 

High Temperature Strain Oop 
Resea G. Brewer. USAF WADC TR 
57- 306 aD issso0}, Dec., 1957. 231 pp. 26 


refs. 


Temperature Measuring Devices 


Resistance Thermometer Bridge for Measure- 
ment of Temperatures in the Liquid Helium 


Range. C. Blake, C. E. Chase, and E. Maxwell. 
Rev. Sci. Instr., Aug., 1958, pp. 715, 716. USAF- 
Army-Navy-supported development. 


Laws & Regulations 


fine G. Haley. (ARS Spring Meeting. 
3-6, 1957.) Brit. Interpl. Soc. J., 
July ~Aug., 1958, pp. 472-482. 37 refs. Review 
of opinions on the subject of space law, and dis- 
cussion of demarcation between regions of air 
and space jurisdiction. 


Jurisdiction De- 


Machine Elements 
Bearings 


New Dry Bearing. R. E. Harmon. Mach. 
Des., July 24, 1958, pp. 22-24. Discussion cover- 
ing DU bearings, their chief characteristics, and 
the development of a new design method. 


Friction of PotytatenRossonthytens Dry Bear- 
ings. S. B. Twiss, P. J. Willson, and E. J. Sydor. 
Lubrication Eng., June, 1958, pp. 255-261, 273. 
10 refs. Discussion of the frictional character- 
istics of compounded polytetrafluoroethylene 
and of methods for overcoming some of its struc- 
tural weaknesses by compounding. Friction 
test procedures and results are given. 


The Partial Journal Bearing. Bengt Jakobs- 
son and Leif Floberg. Chalmers Tek. Hégskolas 
Handlingar No. 200, 1958. 60 pp. 

Journal Bearing Performance for Combina- 
tions of Steady, Fundamental and Harmonic 
Components of Load. G. S. A. Shawki. IME 
Proc., No. 28, 1957, pp. 795-804. 


Improved Ball Bearings Will Meet Tomorrow’s 

eeds. Ch. S. Draper. Av. Age, July, 1958, 
pp. 52-54, 56-59. Discussion on the use of im- 
prov - ball bearings in future high-performance 
aircraft. 


Pressure-Fed Bearings; 
D. J. Myatt. 
161-164. 


Non-Metallic Bearings. J. P. Kushnerick. 
Aircraft & Missiles Mfg., Sept., 1958, pp. 24-26. 
Discussion of the advantages of Pyroceram asa 
high temperature bearing material, including a 
description of sliding and rolling tests. 


Plastics as Solid Lubricants and Bearings. 
A. G. Allan. Lubrication Eng., May, 1958, 
pp. 211-215. 40 refs. Review of studies on the 
fundamental aspects of friction and wear of plas- 
tics, with particular reference to polytetrafluoro- 
ethylene and nylon. The application of the 
theory of friction to plastics is described. 


Fastenings 


Fatigue of a Nut and Bolt. P. B. Walker. 
RAeS J., June, 1958, pp. 395-407. Examination 
of the main factors that tend to reduce the fatigue 
life of a nut and bolt loaded in tension. An at- 
tempt is made to demonstrate how the adverse 
effects can be deduced from basic structural 
theory. 


A Designer’s Guide. 
Mach. Des., Sept. 18, 1958, pp. 


Gears & Cams 


Dynamic Loads on the Teeth of Spur Gears. 
Appendix I—Static Photo-Elastic Investigations. 
Appendix II—Equation of Motion for a Pair of 
Gears. Appendix III—Apparatus and Models. 
S. L. Harris. (IME Gen. Meeting, London, 
a 25, 1957.) IME Proc., No. 2 


2, 1958, pp. 
—100; Discussion, pp. 101-— 112. 21 refs. 


Lost Motion in Precision Gear Trains. I. 
R. H. Wadsworth. Mach. Des., Oct. 2, 1958, 
pp. 106-112. 

Das héchstbelastbare Zahnrad im Flugzeug- 
bau. Hans Brugger. VDI Zeitschrift, Mar. 21, 
1958, pp. 353-356. In German. Discussion of 
gears with maximum-load capacity used in avia- 
tion, including details of the material used, 
strength, viscosity, degree of purity, homogeneity 
of grain formation, heat treatment, and design 
principles, 


Rotating Discs & Shafts 


Stresses in an Aeolotropic Elliptical Disc 
Rotating About an Axis of Symmetry Lying in its 
Middle Plane. B. B. Chatterjee. J. Tech., 
Dec., 1957, pp. 137-139. 


State of Stress in a Disc Loaded by Internal 
Concentrated Forces. F. Szelagowski. Acad. 
Pol. Sci. Bul., No. 3, 1958, pp. ily 125. 


Seals 


An All-Metal Sealing Joint; Unusual Perform- 
ance in Wide Applications. W. W. Willis. 
Missile Des. & Devel., Aug., 1958, pp. 18, 19. 


Maintenance 


Airborne Fault Analysers. W. L. Bennett. 
SLAE J., Apr., 1958, pe. 10, 11. Brief descrip- 
tion of the function of an airborne ignition ana- 
lyzer in flight operations, and discussion of the 
need for vibration and temperature analyzers. 
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Post-Production Design and Modification. 
W. J. Harbottle. SLAE J., May, 1958, pp. 
7-11. Study of design work carried out on air- 
craft after several years of service in the case of an 
alteration for a purpose other than the one orig- 
inally intended. 


Materials 


Special Issue: Materials Progress. 
Aug., 1958, pp. 18, 19, 54-83, 86-97. Partial 
Contents: How Can We Hurdle the ‘Material 
Roadblock,’ Irwin Stambler. Metals, Irwin 
Stambler. Radiation-Tolerant Electronic Ma- 
terials, Victor DeBiasi. Metals for High Tem- 
perature Hydraulics, Arne Mars and N. M. Lge 


New Techniques and Processes. D. W. H. 
Godfrey. The Aeroplane, June 20, 1058." pp. 
863-865. Development of new methods of air- 
frame fabrication, such as metal bonding, resist- 
ance welding, integral machining, and contour 
etching. 

Nauchnye Osnovy Prochnosti i Plastichnosti 
Tel. A.A. Il’iushin and U. S. Lenskii. 

AN SSSR Vesinik, June, 1958, pp. 49-55. In 
Russian. Discussion covering problems of 
strength and plasticity of solid bodies such as are 
encountered in aircraft, power plants, and rocket 
and satellite vehicles where the materials are 
subjected to loads, temperature variations, 
fatigue, and other stresses. 


Av. Age, 


Ceramics & Ceramals 


Solidus, Subsolidus, and Subdissociation Phase 
Equilibria in the System Fe-Al-O. L. M. Atlas 


and W. K. Sumida. Am. Ceram. Soc. J., May, 
1958, pp. 150-160, 32 refs. USAF- “sponsored 
investigation. 


Corrosion & Protective Coatings 


Anodize Coating for Magnesium. R. R. 
Kellick and R. W. Polleys, Jr. Aircraft& Missiles 
Mfg., Sept., 1958, pp. 6-8. Description of the 
Dow No. 17 process for applying protective coat- 
ing to magnesium; its advantages are discussed. 


Theoretical Study of Decomposable Coatings 
for the Protection of the Walls of Combustion 


Chambers. H. Gelly. (Fusées, No. 2, 1957, 
pp. 219-228.) Gt. Brit., RAE Lib. Transl. 736, 
May, 1958. 17 pp. 13 refs. 


High Temperature 


New Era Dawns for Flight Materials and Struc- 
tures. George Gerard. Astronautics, Aug., 1958, 
pp. 20, 21, 46. Discussion of the relation be- 
tween the hypersonic environment and the ma- 
terial-design aspects of hypersonic vehicles. 
Development of new forms of construction and 
fabrication is essential for the effective utilization 
of materials. The development of materials 
themselves must be guided by more precise 
definitions of the environment and design con- 
ditions. 


Metals & Alloys 


Metals and Aeronautical Engineering. A. J. 
Kennedy. The Aeroplane, June 20, 1958, pp. 
848-853. Discussion covering metals and alloys 
used, as well as production methods developed 
to meet the needs imposed by more advanced 
aircraft and missiles. 


Metallic Sandwich Construction. A. Holt. 
The Aeroplane, June 20, 1958, pp. 858-862. 
Discussion of the dev elopment and application of 
metallic sandwich constructions. 


Ob Energii_ Aktivatsii Protsessa Diffuzionnoi 
Polzuchesti Méetallicheskikh Neuporiadochen- 
Rastvorov Zameshcheniia. Ia. 

E. Geguzin. AN SSSR Dokl., June 1, 1958, pp. 
819-822. 15 refs. In Russian. Study of the 
activation energy of diffusion creep in metallic 
solid substitutional solutions. 


Vliianie Atomnoi Kontsentratsii Khroma, 
Molibdena i Vol’frama Svoistva 
Rastvorov Nikelia. I. I. Kornilov and N. 
Domotenko. AN SSSR Dokl., May 11, 1958, pp. 
311-313. In Russian. Study of the effect of 
atomic concentration of chromium, molybdenum, 
and tungsten on the properties of solid nickel solu- 
tions. 


The Rate of Fatigue-Crack Propagation in Two 
Aluminum Alloys. A. J. cEvily, Jr., 
Walter Iilg. .S., NACA TN 4394, Sept. 
1958. 46pp. 11 refs, 


Ob Udarnoi Ustalosti v Usloviiakh Kontsen- 
tratsii Napriazhenii. S. V. Tolkachnik. AN 
SSSR Otd. Tekh. Nauk Isv., May, 1958, pp. 106- 
110. 12 refs. In Russian. Discussion of ex- 
perimental data on the impact fatigue of notched 
specimens for conditions of stress-free state and 
under concentrated stresses, 


Ob Usloviiakh Razrusheniia Plastichnykh 
Metallov pri Slozhnom Napriazhennom Sostoianii. 
A. M. Zhukov. AN SSSR Otd. Tekh. Nauk Is, 
May, 1958, pp. 110-112. 12 refs. In Russias. 


Experimental investigation of the fracture of 
metals under complex stress loading. 


New Super aaes Bids for Hot Jobs. F. K- 
A. Pohlman. 


Iverson and Prod. Eng. 
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...NEWS IS HAPPENING AT NORTHROP_\ 


OPERATIONAL NOW! | 
NORTRONICS UNIVERSAL DATICO 
an TO CHECK OUT 

| ADVANCED MISSILE SYSTEMS! 


READY NOW! The first and only universal automatic check- 
out equipment in production is Nortronics’ Universal 
Datico. Standardized, self-checking test equipment, read- 
ily adaptable to any missile system or group of systems, 
Universal Datico is a single system of automatic eval- 
: uation equipment available for support of advanced op- 
erational missiles. Other production contracts include 
checkout applications to U.H.F. equipment and autopilot 
sub-systems. 


PERFORMANCE PROVED. Datico has logged thousands of hours 
of reliable performance during which its speed and 
adaptability from one system to another have been dem- 
onstrated. Its rapid, unerring, Hi-Go-Lo evaluation of 
existing systems indicates its applicability to future sys- 
tems as well as to today’s. It quickly locates malfunction 
of the system or any sub-system element down to piece 
parts and records its findings on printed tape. 


TIME -MANPOWER-DOLLARS. Datico saves all three. No need 
for costly, time-consuming research and development. 
Datico is available now for today’s requirements. Appli- 
cation of Datico to your problem can mean savings up 
to 75% in manpower plus a dividend in reduced skill- 
levels required; savings up to 90% in checkout time; 
and 50% in acquisition cost. 


TOMORROW'S DATICOS— Nortronics’ continuing development 
program, combined with the management and engineer- 
ing foresight which created Datico in time for today’s 
weapons, is now developing advanced Daticos for to- 
morrow’s weapons. These new checkout devices will 
incorporate even greater speed and such features as eval- 
uation of total system degradation without sacrificing 
reliability and relative simplicity. 


Be 


If you have a checkout problem...if you have checkout 
requirements for any system or level of a system, call 
Nortronics today, or write Chief Applications Engineer, 
Dept. 2003-J Nortronics, A Division of Northrop Air- 
craft, Inc., 500 East Orangethorpe, Anaheim, California. 


~NORTRONICS 


ADivision of Northrop Aircraft, Inc. 
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July 21, 1958, pp. 76,77. Discussion on tne prop- 
erties of Rene 41, a new high temperature super- 
alloy. A comparison with other high-strength 
alloys is made. 


Investigation of the Compressive, Bearing, 
and Shear Creep-Rupture Properties of Aircraft 
Structural Metals and Joints at Elevated Tem- 
peratures. L. A. Yerkoviche USAF WADC 
TR 54-270, Pt. III [AD 151194], May, 1958. 
115 pp. Summary of studies on the creep be- 
havior of 15 sheet, plate, and bar alloys creep 
tested in tension, compression, bearing, and shear. 
In addition, correlations of tensile creep and 
rupture properties with compression, bearing, 
and shear creep rupture properties are presented. 

A Phenomenological Relation Between Stress, 
Strain Rate, and Temperature for Metals at 
Elevated Temperatures. E. Z. Stowell. U-.S., 

ACA Rep. 1343, 1958. 6 pp. Supt. of Doc., 
Wash., $0.15. 

Die Anwendung von Nimonic-Legierungen im 
Strahlturbinenbau. Frank Nixon. Luftfahritech- 
nik, Aug. 15, 1958, pp. 206-213. In German. 
Application of nimonic alloys in jet power plant 
construction analyzed in terms of temperature 
requirements. 

Heavy Metal Solves Weighty Problems. 
A. R. Gardner. Prod. Eng., July 21, 1958, pp. 
62-64. Discussion of the production and use of 
neory metals such as tungsten alloys and tanta- 
um. 

Study of Hydrogen Embrittlement of Iron by 
Internal-Friction Methods. R. E. Maringer, 
E. B. Swetnam, L. L. Marsh, and G. K. Manning. 
= NACA TN 4328, Sept., 1958. 62 pp. 38 
refs. 

Powder Metallurgy Comes of Age. Robert 
Talmage. SAE J., July, 1958, pp. 44-47. 
Discussion of the properties and use of sintered 
steel in gear production. The advantages of the 
powder metallurgy process are described. 


Metals & Alloys, Nonferrous 


AF Pushes Beryllium Studies. J. G. Conner. 
Av. Age, Sept., 1958, pp. 102-109. Discussion of 
mechanical properties of beryllium in terms of 
missile application. 

Crystallite and Whisker Growth on Aluminium 

7 ap orsyth, P. . Partridge, an . A. Ryder. 
An entire Gt. Brit, RAE TN Met. 286, Apr., 1958. 13 pp. 
Development of Wrought Aluminum-Magne- 
sium Alloys. E. H. Dix, Jr., W. A. Anderson, 
Balls 2 ‘ and M. B. Shumaker. Alcoa ARL TP 14, 

1958. 63 pp. 
The Strength in Compression and Tension of an 
of Chrome, ; Aluminium Alloy Extruded Angle to Specifica- 
; tion B.S.L65. Appendix I—Extracts from Speci- 
fication B.S.L65. Appendix II—Details of Ma- 
terial Used in Test. Appendix I1I—Correlation 
of Specimen Number with Position of Extraction 


Plant devoted 


exclusively to the Commercial-type 


makina of oe from the Angle. D. F. Wright and G. R. Beau- 
g Carbon and ay — RAE TN Struc. 238, May, 


Precisi 9 . : Systematic Structure Changes in a Single- 
2 Phase Field—An Extraordinary Phenomenon 
Stainless Steels, pane Observed in Al-Cu-Ni Alloys. S. S. Lu and T. 

BALL Brass, Br 
Ss é onze, and Elastic Modulus of Aluminum. M. J. 
Hordon, B. S. Lement, and B. L. Averbach. 


Chang. Sci. Rec., Feb., 1957, pp. 41-44. 
Influence of Plastic Deformation on Expansivity 
. : Acta Metallurgica, June, 1958, pp. 446-453. 
... the best—Strom combines Monel Metal, 15 refs. USAF-supported investigation to deter- 


mine the dependence of the linear thermal ex- 
40 years’ experience with the and Special j pansion coefficient a and the elastic modulus E 
most modern methods and on residual plastic strain, and to test the validity 


of theoretical relationship between these proper- 
ties. It is found that tensile plastic deformation 
of polycrystalline aluminum causes an increase 
in the thermal expansion coefficient and a cor- 
responding decrease in elastic modulus. 


Structural Changes in Single Crystal Copper- 
Alpha Brass Diffusion Couples. V. Y. Doo and 
R. W. Balluffi. Acta Metallurgica, June, 1958, 
pp. 428-438. 18 refs. AFOSR-supported in- 
vestigation. 


New Hardenable Titanium for Springs, Air- 
craft Skins, Pressure Tanks, Rivets and Bolts, 
and Honeycomb. R. W. Carson. Prod. Eng., 
July 21, 1958, pp. 68, 69. 


machinery to produce the ° 
world’s finest balls. Materials 


Nonmetallic Materials 


Glass-Ceramics—New Vista for Radomes. 
N. L. Baker. Missiles & Rockets, July 14, 1958, 
pp. 27-30. 

Glass and Ceramic Fibers—They Beat the Heat. 
j T. D. Callinan. Prod. Eng., July 7, 1958, pp. 
‘ 70-72. properties, and use of glass, 

Erwin, Tennessee - 1 win 2 . silica, and ceramic fibers. 
Aircraft and Glider Construction. H. J. Gursa- 


Pacific Coast Representative: R. J. in Street, G. Aero. Soc. India J., 
Southwestern Representative: E.E. GRAHAM F Resonance Testing of Mend 
A oints. . Schijve. ircraft Eng., Sept., 
Chicago Representative: ROBER pp. 269-271. Application of ultrasonic methods 


to determine voids in adhesive-bonded structures. 
The test results indicate a good agreement with 
the theory. 


The Effect of the Relative Humidity of the Air 
During Fabrication on the Mechanical Properties 
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MISSILE CHECK-OUT 


TEST STAND 
OPERATION 


WIND TUNNEL 
INSTRUMENTATION 


TELEMETRY 
DATA REDUCTION 


The RW-300 

is the first 

digital computer 
for test control 
and data reduction 


Now-—at the test site—completely automatic test control and data 
reduction can be handled by a single system incorporating the 
Ramo-Wooldridge RW-300 Digital Control Computer. The new RW-300 
can schedule and closely control test routines, and it can collect, 
analyze, and record test data. 


The versatile RW-300 utilizes input data as feedback to modify control 
actions, thus substantially shortening many test routines. In addition, the 
RW-300 directly logs both instrument data and complex relationships 
among these data. Thus, test results are available immediately. The 
time-consuming task of processing raw data through a separate computer, 
often remote from the test facility, usually can be eliminated. 


For technical information on automatic test control and data reduction © 
with the RW-300 and with special digital systems which utilize solid-state 
components exclusively, write: Director of Marketing, The 
Thompson-Ramo-Wooldridge Products Company, P.O. Box 45607, 
Airport Station, Los Angeles 45, California, or call OSborne 5-4601. 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 
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of Glass Fabric Reinforced Plastics. 
man. Netherlands, NLL TN 
1958. 23 pp. 
Special Issue: 
tronic Des., Sept. 


A. Hart- 
M.2045, Jan., 


Design with Plastics. Elec- 
3, 1958, pp. 18-39. Partial 
Contents: Using Plastics in Electronics, L. D. 
Shergalis. Plastics for the Electronics Industry, 
R. L. Mondano. Silicone Insulation Adds Re- 
liability, D. F. Christensen and C. G. Currin. 
Plastics as Microwave Dielectrics, W. R. Cuming. 
18 Uses of Plastics in Batteries, I. C. Blake. 

Polyesterfiber. Sven Sénnerskog. Tek. Tid- 
skrift, June 10, 1958, pp. 609-614. Ill refs. In 
Swedish. Discussion covering polyester fibers. 

The Contribution of Plastics to Aircraft. 
C. W. Welch. The Aeroplane, June 20, 1958, 
pp. 854-857. Developmental history of plastic 
materials for use in aircraft, and survey of their 
present aeronautical applications. 

Plastics for Liquid Rocket Engines. E. J. 
Zeilberger. Astronautics, Aug., 1958, pp. 26, 
27, 76-79. Application of fluorinated plastics, 
such as Kel-F and Teflon, to propellant tank 
liners, due to their chemical inertness. The 
need for fillers to stabilize cold-flow expansion is 
explained. 


Dynamic Properties of Resilient Materials: 
Constitutive Equations. J. E. Adkins. 
Soc. (London) Philos. Trans., Ser. A, July 3 
1958, pp. 519-541. 19 refs. 

Elastomeric Mountings for High Temperatures. 
R. P. Thorn. Av. Age, July, 1958, pp. 66-69. 
Description of new elastomeric mountings for 
protecting sensitive airborne equipment against 
vibration and shock. 

Updating the Story on Silicone Rubber Sponge. 
J. C. Walton. Prod. Eng., Aug. 4, 1958, pp. 
54, 55. Discussion of recent development in 
compounding and curing which makes possible 
the prediction of sponge tolerances. 


Testing Methods 


Mechanical Testing of Materials in the Transi- 
tion Region Between Steady Flow and Failure. 
a Geometry of the Flexible Disk. 

Jobling and J. E. Roberts. Brit. J. Appl. 
yg June, 1958, pp. 235-240. 12 refs. Pres- 
entation of a new method of mechanical testing 
of materials; its major advantages are described. 
Various materials studied show unexpected com- 
mon features. 


Effektivnyi Metod Analiza Mikroob’emov 
Veshchestva. I. B. Borovskii. AN SSSR 
Vestnik, July, 1958, pp. 64-68. In Russian. 
Description of an apparatus designed for testing 
various types of materials. 

Measurement of Residual Stresses in Alloy 
Steel Forgings. A. Barker and E. H. Hardy. 
IME Proc., No. 17, 1957, pp. 581-595; Com- 
munications, pp. 595,596. 10 refs. 

Sovremennye Fizicheskie Metody Defekto- 
skopii. S. P. Luts’ko. Vestnik Vozdushnogo 
Flota, May, 1958, pp. 57-60. In Russian. 
Description of modern methods of flaw detection 
including the magnetic, x-ray, color, and lumines- 
cence methods. 

Testing at Martin. Aircraft & Missiles Mfg., 
Aug., 1958, pp. 31, 32. Description of static and 
fatigue laboratories for testing the strengths of 
materials and structures. 


Mathematics 


Note on Three “ae Simple Lie 
inn N. Jacobson. J. Math. & Mech. 
Sept., 1958, pp. 823-831. ONR- de. 
velopment of a simple criterion for complete re- 
ducibility of the representations of three-dimen- 
sional simple Lie algebras of any characteristic 
other than two. 

The Simplicity of Certain 
Algebras. Rimhak Ree. rat. 

Math. Rep. (AFOSR TN 58- "379) [AD 154286), 
Apr., 1958. 10 pp. 

Distributivity and the Normal Completion of 
Boolean Algebras. R. S. Pierce. Pacific J. 
Math., Spring, 1958, pp. 133-140. Study of the 
problem of imbedding a Boolean algebra B in an 
a-distributive, 8-complete algebra (a and £6 
being infinite cardinal numbers). Results are 
ae and the necessary and sufficient conditions 

r the normal completion of a Boolean algebra 
to be a-distributive is obtained. 


Engineering Applications of Boolean Algebra. 
I—Language and Laws of Boolean Algebra. II— 
Analyzing Combinational Circuits by Boolean 
—a and Karnaugh Maps. Boris Beizer 

d S. W. Leibholz. lec. Mfg., May; June, 
1958, pp. 129-138; 98-108, 326-328. 

K Odnomu Metodu Resheniia Sistem Linei- 
nykh Algebraicheskikh Uravnenii. V.I. Burdina. 
AN SSSR Doki., May, 11, 1958, pp. 235-238. 
In Russian. Development of a method for the 
solution of linear algebraic equations. 

Subalgebras of Functions on a Riemann Sur- 
face. Errett Bishop. Pacific J. Math., Spring, 
1958, pp. 29-50. ONR-supported establish- 
ment of the proof for a theorem generalizing the 
result of Mergelyan’s theorem. 


On an Estimate for the Curvature of Minimal 
Surfaces zs = 2(x, y). J. C. C. Nitsche. J. 
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Math. & Mech., Sept., 1958, pp. 767-769. 
supported study. 

Finsler Spaces of Constant Curvature and 
Totally Extremal Hypersurfaces. Wang Yuen- 
Da. Sci. Rec., July, 1958, pp. 211-214. Anal- 
ysis of problems in Finsler space. 

Curvature in Hilbert Geometries. 
and Ernst Straus. Pacific J 
1958, pp. 119-125. 

rg Criteria for Difference Schemes. 
S. G. Hah Commun. on Pure & Appl. Math., 
May, 1958, pp. 243-255. ONR-sponsored study 
of the relation of Von Neumann’s condition (for 
convergence of a stepwise procedure in deter- 
mining initial values for the solution of hyperbolic 
equations) to the conditions given by Courant, 
Friedrichs, and Lewy. The main result is that 
the three criteria are equivalent for simplicial 
schemes. 

A Numerical Condition for Modularity of a 
Lattice. S. . Avann. Pacific J. Math., 
Spring, 1958, pp. 17-22. Presentation of a 
simple numerical condition which is necessary for 
modularity of a finite lattice. Methods of con- 
structing near-modular lattices from given ones 
are presented. 

Euclidean and Weak Uniformities. J. 
Isbell. Pacific J. Math., Spring, 1958, pp. b7-86 
10 refs. Study of the structure of some special 
classes of uniform spaces; two main stages are 
developed. It is shown that for a simplicial 
complex to be Euclidean, it is sufficient that its 
1-skeleton should be Euclidean. 

A Refinement of the Line Integral Approxima- 
tion Method and Its Application. L. C. Hsu 
Sct. Rec., June, 1958, pp. 193-196. Study of the 
rapidity of convergence in a line integral approxi- 
mation of a double integral. Solution is sought 
for the ordinary case in which the region of the 
double integral is either circular or rectangular. 
Two expansion theorems for an asymptotic de- 
velopment of the double integral in terms of the 
negative powers of a large parameter are given. 


Two New Methods Concerning the Approxi- 
mate Calculation of Multiple Integrals. L. C. 
Hsu and L. W. Lin. Sct. Rec., July, 1958, pp. 
215-219. Presentation of two ‘general methods 
for the approximate calculation of multiple 
integrals. The first one is devised only for the 
numerical integration of periodic functions; 
the second one applies to the integration of func- 
tions having no periodicity in the variables. 


O Edinstvennosti Opredeleniia Formy Pritia- 
givaiushchego Tela po Znacheniiam ego Vnesh- 
nego Potentsiiala. I. T. Todorov and ; 
Zidarov. AN SSSR Dokl., May 11, 1958, pp. 
262-264. In Russian. Application of a previ- 
ously derived method to describe the uniqueness 
of the determination of the shape of an attracting 
body from the values of external potentials. 


O Skhodimosti Metodov Tipa Galerkina. A. 
D. Liashko. AN SSSR Dokl., May 11, 1958, pp. 
242-244. In Russian. Evaluation of methods 
of the Galerkin type and determination of simple 
convergence conditions of such methods. 


Asimptoticheskie Reshenhiia Uravneniia 
Dvizheniia Nelineinoi Kolebatel’noi Sistemy s 
Odnoi Stepen’iu Svobody s Medlenno Izmen- 
iaiushchimisia Parametrami. G. E. Kuzmak. 
AN SSSR Dokl., May 21, 1958, pp. 461-464. In 
Russian. Derivation of asymptotic solutions for 
the equations of motion of a nonlinear oscillating 
system with one degree of freedom and slowly 
varying parameters, 


O Konformnykh Preobrazovaniiakh Kolets i ob 
Osnovnom Bazise Prostranstva Funktsii, Ana- 
liticheskikh v Elementarnoi Okrestnosti Proiz- 
vol’nogo Kontinuuma. V. D. Erokhin. AN 
SSSR Dokl., June 1, 1958, pp. 689-692. In 
Russian. Anaiysis of conformal transformations 
of rings and the fundamental basis of functions 
which are analytic in an elementary neighborhood 
of an arbitrary continuum. 


Periodic Transformations and Fixed Point 
Theorems. I—Cu Products and Special 
Cohomology. II—Manifolds. S. D. Liao. Sci. 
Rec., Feb., 1957, pp. 25-34. 


On General Minimax Theorems. Maurice 
Sion. Pacific J. Math., Spring, 1958, pp. 171- 
176. 11 refs. AFOSR supported establishment 
of the proof of a minimax theorem for a function 
that is quasi-concave-convex and appropriately 
semicontinuous in each variable. Minimax 
theorems for concave-convexlike functions are 
also considered. 


O Skorosti Skhodimosti Iteratsionnogo Pro- 
tsessa Raznostnogo Resheniia Zadachi Dirikhle 
dlia Uravneniia plasa. . A. Akeksidze. 
AN SSSR Dokl., May 1, 1958, pp. 9-12. In 
Russian. Discussion covering the rate of con- 
vergence of the iteration process in the case of a 
difference solution to the Dirichlet problem for 
the Laplace equation. 


ability Conditio: V. apiro. Rutgers U. 
Rep. (AFOSR TN 57232) 126529), May 7, 
1957. 3 pp. 

Non-Oscillation Theorems for a Class of Non- 
Linear Differential Equations. . A. Moore and 
Zeev Nehari. Carmegie Inst. Tech. Dept. Math. 
TR 23 (AFOSR TN 58-459) [AD 158266}, 
July, 1958. 34 pp. 


ONR- 


Paul Kelly 
Math., Spring, 


A Theorem of Frobenius, a Theorem of 
Amitsur-Levitski and Ber- 
tram Kostant. U. Calif. Dept. Math. TR 
maa TN 58-585) [AD 162105], July, 1958. 

PP 

On the Equivalence of Bg Cohomology 
Dimensions. E. E. Floyd. U. Dept. Math. 
TN 7 (AFOSR TN 58-705) (ap 162239], July, 
1958. 11 pp. 

Classes of Minimal and_ Representative 
Domains and Their Bergman Kernel Function. 
Michael Maschler. Hebrew U. Dept. Math. 
TN 7 (AFOSR TN 58-673) [AD 162205], May, 
1958. 37 pp. 10 refs. 

Pozitivnogo Iadra v Bilineinyi 

. Dol’berg. AN SSSR _ Dokl., 
— 11, M058, pp. 945-948. In Russian. Gen- 
eralization of a theorem on the transformation of 
a positive kernel into bilinear series. 


On Convergent Perturbation Expansions. 
Richard Bellman and Tomlinson Fort. 0. 
C. U. TR (AFOSR TN 58-205) [AD 152238], 
May, 1958. 5 pp. 


Kriterii dlia Vpolne Ravnomerno Raspre- 
delennoi Posledstvennosti. A. G. Postnikov. 
AN SSSR Dokl., June 11, 1958, pp. 973-975. In 
Russian. Presentation of criteria for a_ uni- 
formly distributed sequence. 


O Povedenii Reshenii Zadachi Koshi dlia 
Nekotorykh Kvazilineinykh Uravnenii pri 
granichennom Vozrastanii Vremeni. A. 
Il’in and O. A. Oleinik. AN SSSR Dokl: 
May 1, 1958, pp. 25-28. In Russian. Study of 
the behavior of solutions to the Cauchy problem 
for certain quasilinear equations in the case of 
unlimited time increase 

Dispersiia Delitelei i Kvadratichnykh Form v 
Progressiakh i Nekotorye Binarnye Additivnye 
Zadachi. Iu. V. Linnik. AN SSSR _ Doki., 
June 11, 1958, pp. 960-962. InRussian. Analy- 
sis covering the dispersion of divisors and quad- 
ratic forms in progressions and certain binary 
additive problems. 


On the Probability of Large Deviations of 
Random Variables. I. N. rere. (Matemat. 
Sbornik, 42 (84): 1, pp. 11-44.) N.C. U. Inst. 
Statistics MS 192 (AFOSR TN 58-257) {AD 
154161], Mar., 1958. 50 pp. 


O Differentsial’nykh Svoistvakh Obobshchen- 
nykh Reshenii Nekotorykh Mnogomernykh 
Zadach. O. . Ladyzhenskaia. 
AN SSSR Dokl., June 11, 1958, pp. 956-959. 
In Russian. Determination of differential 
properties of generalized solutions for certain n- 
dimensional variational problems. 


Otsenki Reshenii Ellipticheskikh i Parabo- 
licheskikh Sistem. L. N. Slobodetskii. AN 
SSSR Dokl., May 21, 1958, pp. 468-471. 10 
refs. In Russian. Derivation and evaluation 
of solutions for elliptic and parabolic systems, 


Ob Otobrazheniiakh, Sootvetstvuiushchikh 
Uravnenii Ellivticheskogo Tipa. 

. I. Daniliuk. AN SSSR Dokl., May 1, 1958, 
oi 17-20. In Russian. Analysis of mappings 
corresponding to the solutions of elliptic equa- 
tions. 

A Weak Solution for a System of Equations of 
Elliptic-Hyperbolic Type. Morawetz. 
Commun. on Pure Appl. Math., Aug., 1958, 
pp. 315-331. OOR-sponsored study showing 
that, for a proof of the uniqueness theorem of the 
adjoint problem, a weak solution can be obtained 
for certain mixed elliptic-hyperbolic systems. 


A Formula for the Multivlicity of a Weight, 
Bertram Kostant. . Calif. Dept. Math. TR 4 
ar TN 58-315) [AD 154219], Apr., 1958. 

pp. 


Power eters. Measurements by Numerical 
Methods. Tf. T. Fleck. Cornell Aero. Lab. Rep. 
CAL 85-440-1, June 15, 1957. 13 pp. 

O Skhodimosti Formal’nykh Reshenii_Neli- 
neinykh Integral’nvkh Uravnenii. V. V. Po- 
kornvi. AN SSSR Dokl., June 1, 1958, pp. 
711-714. In Russian. Evaluation of the con- 
vergence of formal solutions for nonlinear integral 
equations, 


On a Special Integral Equation, a Linear 
Integral. ard. U. 
Math, TN (AFOSR TN TAD 1589851, 
Jan., 1958. 4pp. 


A Function-Theoretic Solution of Certain 
Integral Equations. II. A. E. Heins and R. C. 
MacCamy. Carnegie Inst. Tech. Dept. Math. 
TR 22 (AFOSR TN 58-250) [AD 154153], Apr., 
1958. 20 pp. 


The Hypercircle Method Applied to the Solu- 
tion of the Biharmonic Equation. Appendix 
I—The Convergence Theorem. 
Conjugate Biharmonic Functions. V. G. Hart. 
USAF OSR TN 58-172 {AD 152203), Dec., 
1957. 62pp. 20refs. 


Projections Associated with Jacobi er 
nomials. I. I. Hirschman. Was U. (St 
Louis), Dept. Math. a (AFOSR TN 57-181) 
[AD 126476], Mar., 1957. 7 pp. 


O Lineinykh A.M. 
Olevskii. AN SSSR Dokl., June 1, 1958, pp. 
701-703. In Russian. Presentation of results 
obtained by means of linear methods of summa- 
tion. 
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Koppers’ engineers are making big con- 
tributions to the increase in supersonic 
speeds by developing sealing devices that 
meet the performance demands of planes 
that fly higher ... faster... hotter. For 
example, Koppers predictable perfor- 
mance seals used in many different appli- 
cations in jet aircraft surpass earlier 
standards of heat, wear and corrosion. 
Knowledge of the dynamics of fluids 


Seali Unlimited! 
ealing Unlimited! 


Koppers seals and sealing rings are used in the main shaft, bleedair 
controls, flight controls and the main hydraulic pump of supersonic planes 


gained during 36 years of solving sealing 
problems gives Koppers the technologi- 
cal skill to meet the more critical per- 
formance requirements of supersonic 
flight. In addition, Koppers rings and seals 
have proved themselves wherever seals 
are used...in fuel pumps, transfer pumps, 
gear cases, de-icers, compressors. Write 
for details. KOPPERS COMPANY, INC., 
9112 Hamburg Street, Baltimore 3, Md. 


PISTON ano SEALING RINGS 


Engineered Products Sold with Service 


Fluid Dynamics Knowledge gained 
by Koppers through many years of 
experience helps solve the most com- 
plicated problems involving the con- 
trolof gases and fluids under pressure. 


Face Design Knowledge gives Kop- 
pers the ability to produce rings and 
seals that give reliable and economi- 
cal performance under the most de- 
manding operating conditions. 


Materials Knowledge enables Kop- 
pers to select the proper material or 
combination of metals, plastics or 
ceramics to insure maximum efficien- 
cy and length of service. 
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Some Uses of the Distribution of the Largest 
Root in Multivariate Analysis. D. L. Heck. 
N.C. U. Inst. Statistics MS 194 (AFOSR TN 
a [AD 154195], Mar., 1958. 46 pp. 32 

A Maximal Problem in ae ga Analysis. 
II. I. I. Hirschman, Jr. Wash. (St. Louis), 
Dept. Math. Rep. (AFO SR TN a —432) [AD 
158236], 1958. 22 pp 

Vychetnyi Metod Resheniia Smeshannykh 
Zadach i Nekotorye s Nim Sviazannye Formuly 
Razlozheniia. M. L. Rasulov. AN SSSR 
Doki., May 1, 1958, pp. 33-36. In Russian. 
Derivation of a residual method for the solution 


of mixed problems and some related expansion 
formulas. 


Hoelder Continuity and Initial es Problems 
for Mixed Type Equations. I, Il. Chen 
Wayne State U. Rep. (AFOSR i 58-607; 
TN 58-698) [AD 162135: AD 162232], July; 
Aug., 1958. 34; 20 pp. ll refs. 

Boundary Estimates for Second Order 
Parabolic Equations and Their Applications. 
Avner Friedman. J. Math. & Mech., Sept., 
1958, pp. 771-791. 13 refs. ONR-supported 
study. 

On Quasi-Linear Parabolic Equations of the 
Second Order. Avner Friedman. J. Math. & 


Mech., Sept., 1958, pp. 793-809. 12 refs. 
ONR-supported study. 
Nekotorye Gomologicheskie Invarianty 


Preobrazovanii (Ekvimorfizmov). 

S. Tikhomirova. AN SSSR Dokl., May 21, 
108s, pp. 475, 476. In Russian. Determination 
of some homologous invariants of equimorphous 
transformations. 


O Lineinoi Razmernosti 
Vektornykh Prostranstv. . Kolmogorov. 
AN SSSR Doki., May 11, 1958, pp. 239-241. 
In Russian. Analysis covering the linear dimen- 
sionality of topological vector spaces. 


O  Funktsional’noi Zamknutosti Vpolne 
Reguliarnykh Prostranstv. G. I. Kats. AN 
SSSR Dokl., June 11, 1958, pp. 953-955. In 
Russian. Analysis of the functional closeness of 
completely regular spaces. 


On Canonical Conformal Maps of Multiply 
Connected Regions. J. L. Walsh and H. J. 
Landau. Harvard U. Rep. (AFOSR TN 58- 
394) [AD 154303], May, 1958. 25 pp. 


On a Fundamental Calculus 
Variations. James Serri U. Ins 
Tech. Rep. (AFOSR TN AD 158263), 
Aug. 15, 1958. 29 pp. 26 refs. 


On the Automorphisms of Linear Groups Over 
a Non-Commutative Euclidean Ring of Charac- 
teristic ~~ Wan Cheh-Hsian. Sct. Rec., Feb., 
1957, pp. 5-8. 


Geodezicheskie Polia Napravienii i Gruppy 
Gomotetii v Prostranstvakh Affinnoi Sviaznosti. 
Ia. Shapiro. AN SSSR Dokl., May 21, 1958, pp. 
481-484. In Russian. Analysis covering geo- 
desic direction fields and the similitude group in 
spaces of affine connection. 


Asimptotika Reshenii Nekotorykh Kraevykh 
Zadach s Ostsilliruiushchimi Granichnymi Uslo- 
M. I. Vishik and L. A. Liusternik. 
“N's SSSR Doki., May 1, 1958, pp. 13-16. In 
Russian. Evaluation of previously obtained 
results and application to the determination of the 
asymptotic character of solutions to certain 
boundary problems with oscillating boundary 
conditions. 


Reshenie Odnoi Smeshannoi Kraevoi Zadachi 
Teorii Termodiffuzii. A. P. Prudnikov. AN 
SSSR Doki., May 11, 1958, pp. 249-251. In 
Russian. Development of a method for the 
solution of a mixed boundary problem in the 
theory of thermal diffusion. 


the Problem in Multiply- 
Tong Kwang-Chang. Sci. 
May, 1058. pp. 149-153. 


Rimanovy Prostranstva Krivizny, Ograni- 
chennoi Snizu Polozhitel’nym Chislom. V. A. 
Toponogov. AN SSSR Dokl., June 1, 1958, pp. 
719-721. In Russian. Study of Riemannian 
spaces whose curvature is bounded from below 
by a positive number. 


O Sviazi Mezhdu Lineinoi Dinamicheskoi 
Sistemoi i Differentsial’nym Uravneniem v 
Prostranstve Banakha. F. A. Sholokhovich. 
AN SSSR _ Doki., May 1, 1958, pp. 43-46. In 
Russian. Determination of the relationship be- 
tween a linear dynamic system and a certain 
differential equation in the Banach space. 


Uniform Approximation by Integral Function 
of the Order p to the Functions on a Jordan 
Region of the Index p. Chen Kien-Kwong. 
Sci. Rec., Feb., 1957, pp. 19-23. (Also in 
Scientia Sinica, Feb., 1957, pp. 1-20.) 


Stationary Measures for Certain Stochastic 
Processes. John Lamperti. Pacific J. Math.., 

Spring, 1958, pp. 127-132. ONR-supported 
investigation of correspondences using two simple 
lemmas in ergodic theory, with presentation of 
illustrative examples, 


On Generalized in a Finite 
Group. Rimhak R: U. Dept. Math. 
Rep. (AFOSR TN (hb 154285], Apr., 
1958. Qpp. 
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On the Cohomology of the Real Grassman 
Manifolds and the Characteristic Classes of n- 
Plane Bundles. Emery Thomas. U. Cali 
Dept. Math. TR 6 (AFOSR TN 58-600) [AD 
162125], July, 1958. 66 pp. 

The Divergence “oo for Discontinuous 
Vector Fields. V. L. piro. Rutgers U. Rep. 
(AFOSR TN 57- 569) PD 136554), Sept. 11, 
1957. 28 pp. 14 refs. 

The Relations Between anes y Groups and 
Homology Groups and Some of Their Applica- 
tions. Chow Sho-Kwan. Scientia Sinica, July, 
1958, pp. 686-703. 19 refs. 

Linear Computations Over a Complex Field. 
Josef Schmidtmayer. RAeS J., June, 1958, pp. 
451-455. Description of two methods for solv- 
ing systems of linear algebraic equations, the 
inversion of matrices, and the evaluation of 
determinants over the field of complex numbers. 


A Note on the Operational Solution of Linear 
Difference Equations. E. I. Jurry and F. J. 
Mullin. Franklin Inst. J., Sept., 1958, pp. 189- 
205. 12 refs. USAF-supported study including 
the application of the z-transform and the modi- 
fied z-transform to the solution of linear difference 
equations. Various examples are presented to 
illustrate the method of solution. 


An Ordering Principle and Generalized Solu- 
tions of Certain Quasi-Linear Partial Differential 
Equations. Avron Douglis. U. Md. Inst. Fluid 

ynamics & Appl. Math. TN BN-136 (AFOSR 
[AD 158263], May, 1958. 39 pp. 


O Teoremakh Edinstvennosti dlia Obyknoven- 
nykh Differentsial’nykh Uravnenii. A. I. Perov. 
AN SSSR Dokil., June 1, 1958, pp. 704-707. 
In Russian. Presentation of uniqueness theorems 
for ordinary differential equations. 


Note on the Solution of i egg Simul- 
taneous Equations by S 
tions. W. J. Goodey. 
pp. 603, 604. 


Symmetric Positive Linear Differential oe 
tions. I—Uniqueness—Weak Solutions. II 
Existence—Strong Solutions. III—The Clipped 
caplacian. IV—Modifications. K. O. Friedrichs. 
Commun. on Pure & Appl. Math., Aug., 1958, pp. 
333-418. l6refs. ONR- sponsored application of 
positive detinite quadratic forms to solve a large 
class of differential equations which include the 
classical elliptic and hyperbolic equations of the 
second order. 


O Strukture Reshenii Avtomorfnykh Sistem 
Lineinykh Differentsial’nykh Uravnenii. O. I. 
—- AN SSSR Dokil., May 1, 1958, pp. 

In Russian. Determination of the 
Sen of solutions for automorphous systems 
of linear differential equations. 


Primenenie Odnogo Funktsional’nogo Riada 
dlia Vyvoda Formu! Razlichnykh Chislennykh 
Metodov Resheniia Obyknovennykh Differen- 
tsial’nykh Uravnenii. N. . Gol’tsov. AN 
SSSR Dokl., May 21, 1958, pp. 450-453. In 
Russian. Application of certain functional series 
to the derivation of formulas for various numeri- 
cal methods used in the solution of ordinary 
differential equations. 


Formula Razlozheniia Proizvol’noi Funktsii v 
Riad po Fundamental’nym Funktsiiam Odnogo 
Klassa Granichnykh Zadach s Parametrom dlia 
Lineinykh Differentsial’nykh Uravnenii s Chast- 
nymi Proizvodnymi. M. L. Rasulov. AN 
SSSR Dokl., May 11, 1958, pp. 252-255. In 
Russian. Presentation of a formula for the 
expansion of an arbitrary function into series of 
fundamental functions in a certain class of 
boundary problems with a parameter for linear 
partial differential equations. 


On Interior Regularity of the Solutions of 
Partial Differential Equations. Lars Hérmander. 
Commun. on Pure & Appl. Math., May, 1958, pp. 
197-218. l4refs. Study proving the regularity 
of the solutions of a large class of differential 
equations, which includes all elliptic and p- 
parabolic equations, as well as all those with 
constant coefficients whose solutions are all 
infinitely differentiable. 


On the Equivalence Problem of Differential 
Equations and Difference-Differential Equations 
in the Theory of Stability. Chin Yuan-Shun, 
Liu Ying-Ching, and Wang Lian. Sci. Rec., 
Apr., 1958, pp. 129-133. 


Principal Solutions of Non-Oscillatory 3 
Adjoint Linear Differential Systems. W. 
Reid. Pacific J. Math., Spring, 1958, pp. 47 
169. 16 refs. AFOSR- “supported investigation. 


Neobkhodimye i Dostatochnye Usloviia 
Ustoichivosti v Tselom dlia Odnoi Sistemy Trekh 
Differentsial’nykh Uravnenii. V. A. Pliss. AN 
SSSR Dokl., June 1, 1958, pp. 708-710. In 
Russian. Derivation of necessary and sufficient 
conditions for a system of three differential equa- 
tions. 


On Higher Order Boundary Value Problems for 
Hyperbolic Partial Differential Equations in sor 

Inst. Fluid Dynamics & ath. Wr BN. 
130 (AFOSR TN 3-566) July, 
1958. 55 pp. 13 refs. 


A Theorem on an Integral Containing Three 
Products All of Which Satisfy a Simple Differ- 
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ential Equation. J. Guest. Australia, 
S&M Note 247, June, 1958. 4 pp. 

A Linear Differential Equation Whose Co- 
efficients Involve g-Periodic Functions. Tom- 
linson Fort. So.C.U.TR (AFOSR TN 58-364) 
[AD 154269], May, 1958. 3 pp. 

Uniform Asymptotic Expansions of Solutions of 
Linear Second-Order Differential Equations for 
Large Values of a Parameter. F. W. J. Olver. 
Royal Soc. (London) Philos. Trans., Ser. A, July 
31,1958. 39 pp. 14 refs. 

Asymptotic Solutions with Respect to a 
Parameter of Ordinary Differential Equations 
Having a Regular Singular Point. N. D. 
Kazarinoff. Mech. Math. J., vol. 4, 1957, pp. 
207-220. Reprint. USAF-supported research. 

Dokazatel’stvo Nekotorykh Asimptoticheskikh 
Formul dlia Reshenii Differentsial’nykh Urav- 
nenii s Malym Parametrom. E. F. Mishchenko 
and L. S. Pontriagin. AN SSSR Doki., June 11, 
1958, pp. 967-969. In Russian. Derivation of 
a proof of some asymptotic formulas for the solu- 
tion of differential equations involving a small 
parameter. 


On the Equivalence Problem of Differential 
Equations and Difference-Differential Equations 
in the Theory of Stability of the First Critical Case. 
Wang Lian. Sci. Rec., July, 1958, pp. 207-210. 


Differential Equations, Difference Equations 
and Matrix Theory. P. D. Lax. Commun. on 
Pure & Appi. Math., May, 1958, pp. 175-194. 
23 refs. Study of real matrices, all of whose 
linear combinations with real coefficients have 
only real eigenvalues. It is shown that, over a 
linear space spanned by such matrices, the largest 
eigenvalue is a convex function, the smallest is 
concave, and all eigenvalues are monotonic with 
respect to the partial ordering induced by the 
convex cone of matrices with positive eigenvalues. 

Integrated Continuity Conditions and Degree of 
Approximation by Polynomials or by Bounded 
Analytic Functions. J. L. Walsh and H. G. 
Russell. Harvard U. Rep. (AFOSR TN 58- 
395) [AD 154304], May, 1958. 29 pp. 20 refs. 


On the Deviations of the Empiric Distribution 
Function of Vector Chance Variables. J. Kiefer 
and J. Wolfowitz. Cornell U. Rep. 54 (AFOSR 
TN 56-379) [AD 95815], Aug., 1956. 22 pp. 


Commutative Linear Differential Operators. 
S. A. Amitsur. Pacific J. Math., Spring, 1958, 
pp. 1-10. Determination of the set C[f] of all 
linear operators commuting with f. Simple 
algebraic proof of results is presented, and the 
necessary and sufficient conditions for the 
existence of nontrivial differential operators which 
commute with f(D) are obtained. 


Integral’noe Predstavienie Nekotorykh Klassov 
Funktsii, Analiticheskikh v Oblasti Ugla. M.M. 
Dzhrbashian and A. E. Avetisian. AN SSSR 
Dokl., May 21, 1958, pp. 457-460. In Russian. 
Formulation of new results on the integral 
representation of certain classes of functions. 


Nekotorye Voprosy  Interpolirovaniia 
Pomoshch’iu Tselykh Funktsii. O. S. Firsakova. 
AN SSSR Dokl., May 21, 1958, pp. 477-480. 
In Russian. Evaluation of three interpolation 
i oie by means of integral functions. 


eratornyi Integral Khellingera i Nekotorye 
hilozheniia. Iu. L. Shmul’ian. AN SSSR 
Dokl., June 1, 1958, pp. 722-725. In Russian. 
Definition of the Hellinger operator integral and 
some of its applications. 


A Perturbation Theorem for Scalar Operators. 
S. R. Foguel. Commun. on Pure & Appl. Math., 
Aug., 1958, pp. 293-295. Presentation of a 
generalization of Rellich’s theorem for commuta- 
tive sequences of operators. 


Integral’nye Predstavieniia Funktsii Dvukh 
Kompleksnykh Peremennykh. A.A. Temliakov. 
AN SSSR Dokl., June 11, 1958, pp. 976-979. 
In Russian. Derivation of integral representa- 
tions for functions of two complex variables. 


The Convergence of Series of Characteristic 
Functions of the Differential Operator—d?/dz? + 
z2N. W. . Klimezak. Trinity Coll. Paper 
(AFOSR TN 57-605) [AD 136595], Sept. 30, 
1957. 13 pp. 


On Isometric Equivalence and Similarity of 
Certain Volterra Operators. G. K. Kalisch. 
Minn. U. Paper (AFOSR TN 58-535) [AD 
158351], June 12,1958. 18 pp. 


Ob Integralakh Temliakova i Granichnykh 
Svoistvakh Analiticheskikh Funktsii Dvukh 
Kompleksnykh Peremennykh. L. A. Aizenberg. 
AN_SSSR Dokl., June 11, 1958, pp. 935-938. 
In Russian. Analysis covering the Temliakov 
integrals and the boundary properties of analytie 
functions of two complex variables. 


Razlozhenie po Sobstvennym Funktsiiam 
Nesamosopriazhennykh Singuliarnykh Dif- 
ferentsial’nykh Operatorov. V. A. Marchenko 
and F. S. Rofe-Beketov. AN SSSR _ Dokl. 
June 11, 1958, pp. 963-966. In Russian. be 
pansion in characteristic functions of no’ 
adjoint singular differential operators. 


ARL 


O Meromorfnykh Funktsiiakh, Prinimait- 
shchikh Nekotorye Znacheniia v Tochkakh, 
Lezhashchikh Vblizi Konechnoi Sistemy Luchei. 
AN SSSR_Dokl., June ll 
Analysis of 


I. V. Ostrovskii. 


1958, pp. 970-972. In Russian. 
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AERO-THERMODYNAMICISTS 
EXPLORE HIGH-SPEED RE-ENTRY 


A report to Engineers 
and Scientists from 
Lockheed Missile Systems — 
where expanding missile 
programs insure more 
promising careers 


Maurice Tucker, Aero-Thermodynamics Department Manager, right, 
discusses combined aero-thermodynamic re-entry body tests being 
conducted in Division’s new “hot-shot” wind tunnel. Others are 

Dr. Jerome L. Fox, Assistant Department Manager, Thermodynamics, left, 
and Robert L. Nelson, Assistant Department Manager, Aerodynamics. 


Advanced weapon system technology has brought to the forefront problem areas 
requiring attention to interaction between aerodynamic and thermodynamic 
phenomena. Typical of these is the problem of high-speed atmospheric re-entry. 


Expanding research and development activities have coincided with acceleration 
on top priority programs like our Polaris IRBM. At the same time, positions 
for qualified engineers and scientists have opened up that are unequalled in 
responsibility or in opportunities for moving ahead. 


Positions in aero-thermodynamics include such areas as: aerodynamic 
characteristics of missiles at high Mach numbers; missile and weapon system 
design analysis; boundary layer and heat transfer analyses in hypersonic flow 
fields; and calculation of transient structural and equipment temperatures 
resulting from aerodynamic heating and radiation. 


In addition, openings exist at all levels in Gas Dynamics, Structures, Propulsion, 
Test Planning and Analysis, Test Operations, Information Processing, Electronics, 
and Systems Integration. For these and other positions, qualified engineers 

and scientists are invited to write Research and Development Staff, 

Dept. 1112, 962 W. El Camino Real, Sunnyvale, California. 


Lockheed 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA ¢ ALAMOGORDO, NEW MEXICO 


MISSILE SYSTEMS DIVISION 
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meromorphic functions taking certain values at 
points lying near a finite system of rays. 

Algorifm dlia Postroeniia Chebyshevskogo 
Priblizheniia Nepreryvnoi Funktsii Polinomom. 
S. I. Zukhovitskii. AN SSSR Dokl., June 1, 
1958, pp. 693-696. In Russian. Presentation of 
an algorithm for the construction of the 
Chebyshev polynomial approximation to a con- 
tinueus function. 

Coerciveness of Linear Partial Differential 
Operators for Functions Satisfying Zero Dirichlet- 
Type Boundary Data. Martin Schechter. Com- 
mun. on Pure & Appl. Math., May, 1958, pp 
153-174. 15 refs. 

A System of Relations of Unimoduiar Matrices 
and Automorphisms of Unimodular Group. 
Vien Sze-Chien. Sci. Rec., Feb., 1957, pp. 13-17. 

Diagonals of Doubly Stochastic Matrices. 
Marvin Marcus and Rimhak Ree. Brit. Col. U. 
Dept. Math. Rep. (AFOSR TN 58-377) [AD 
154284), Apr., 1958. 11 pp. 

A Note on Confidence Bounds Connected with 
the Hypothesis of Equality of Two Dispersion 
Matrices. S. N. Roy. N.C. U. Inst. Statistics 
MS 190 (AFOSR TN 58-141) [AD 152168], Feb., 
1928. 6 pp. 

Fundamental’nye Matritsy Reshenii Obshchikh 
Parabolicheskikh Sistem. S. D. Eidel’man. 
AN SSSR Dokl., June 11, 1958, pp. 980-983. 
In Russian. Derivation of fundamental matrices 
fer the solution of general parabolic systems. 


On Several Statistics Related to Empirical 
Distribution Functions. Meyer Dwass. Ann. 
Math. Stat., Mar., 1958 (AFOSR TN 57-784). 
Reprint. 4 pp. . 


Mechanics 


Anticipating Dynamic Behavior. J. B. Hart- 
man. Mach. Des., Aug. 7, 1958, pp. 118-124. 
23 refs. Examination of the ways in which 
dynamic effects operate to bring about departures 
from strictly geometrical behavior, and suggestion 
of some remedies. 


Equations of Motion for Rotating Masses in the 
General Theory of Relativity. A. P. Riabushko. 
(Zhurnal Teoret. ¢ Exper. Fiz., Dec., 1957, pp. 
1,387-1,395.) Sov. Phys.-JETP, June, 1958, 
pp. 1,067-1,073. 17refs. Translation. Deriva- 
tion of relativistic equations of translation and 
rotation from the Einstein gravitational equations 
for a system consisting of n spherically sym- 
metrical objects of infinitesimal size which 
possess angular momentum and interact only 
through gravitational forces. 


K Teorii Udara Tsilindrov. V. A. Sveklo. 
AN SSSR _ Dokl., May 1, 1958, pp. 47-50. In 
Russian. Derivation of an approximate theory 
on the impact of arbitrary cylindrical bodies. 

Structure Périodique des Mouvements du 
Pendule Paraconique 4 Suspension Anisotrope 
et Influence Lunisolaire; Résultats Expérimen- 
taux et Anomalies. Maurice Allais. Acad. Sci. 
Séances, Nov. 4-25, 1957, Comptes Rendus. 25 
pp. 15 refs. In French. Presentation of six 
papers on the periodic structure of the motion of a 
paraconical pendulum on an anisotropic support 
including some experimental results. 


Meteorology 


Frontul Rece gsi Zborul Aeronavelor. C. 
Sorodoc. Rev. Transp., June, 1958, pp. 271-273. 
In Rumanian. Description of meteorological 
phenomena encountered along the first- and 
second-order cold front and evaluation of their 
effect on flight. 

Frontul Cald gi Zborul Aeronavelor. C. 
Sorodoc. Rev. Transp., Feb., 1958, pp. 85-87. 
In Rumanian. Discussion of the hot air (front) 
and its effect on flight. 

Misure della Radiazione Globale da Parte della 
Rete Attinometrica A. M. Italiana. Oreste de 
Pasquale. Riv. Meteorologia Aero., July—Sept., 
1958, pp. 18-26. In Italian. Results of ob- 
servations on the global radiation and description 
of the application of these data to aerial naviga- 
tion. 

Rainclouds. B. J. Mason. Shell Av. News, 
Aug., 1958, pp. 2-6. Description of some of the 
main characteristics of rainclouds with a discus- 
sion of radar echoes. 


The Regularity of the Atmospheric Turbulent 
Exchange in the Surface Layer. Liu Chen- 
Hsing. Sci. Rec., May, 1958, pp. 175-181. 14 
refs. Analysis of the turbulent state in a stable 
and unstable stratum ; the accuracy of the result 
is shown. 


Problemi Riguardanti la Struttura e la Turbo- 
lenza della Corrente a Getto. Walter Georgii. 
Riv. Meteorologia Aero., July—Sept., 1958, pp. 
3-17. In Italian. Study of the structure and 
turbulence of jet streams, with a description of 
the three methods used. The existence of two 
types is emphasized: (a) the thermoconvective 
turbulence and (b) the shear turbulence. The 
resulting stresses in the case of jet aircraft are 
also computed, and the possibility of a thermal 
navigation within the jet stream is considered. 

Doppler Radar Observations of Weather and 
Aircraft Spectra. Identi- 
fication dar. Cornell Aero. Lab. 
Rep. J A-1087-T-1, June, 1957. 43 pp. 14 refs. 
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Solar Radio Astronomy in Texas. Alan Max- 
well. Sky & Telescope, June, 1958, pp. 388-393. 
Description of the Ft. Davis radio astronomy sta- 
tion. The four main types of solar radio bursts 
are discussed. 


A Simplified Graphical Method for Numerical 
Prediction with a Two-Parameter Model of the 
Atmosphere. Liao Tung-Hsien. Scientia 
Sinica, Feb., 1957, pp. 191-202. Calculations for 
a case of intense development of cold air out- 
break of three 500 mb. prognostic charts for a 24- 
hour interval. It is found that the locations and 
intensities of the systems computed by this 
method are in reasonable agreement with the 
observed ones. 


Atmospheric Structure & Physics 


O Rasprostranenii Voln v Lokal’no Izotropnoi 
Turbulentnoi Srede s Plavno Meniaiushchimisia 
Kharakteristikami. V.I. Tatarskii. AN SSSR 
Dokl., May 11, 1958, pp. 289-292. In Russian. 
Discussion covering the propagation of waves in a 
locally isotropic turbulent medium with smoothly 
changing characteristics. 


Nelineinaia Nestatsionarnaia Zadacha Opre- 
deleniia Polei Davieniia Planetarnogo Masshtaba 
na Srednem Urovne Atmosfery. E. N. Blinova 
and S. L. Belousov. AN SSSR Dokl., May 11, 
1958, pp. 281-284. In Russian. Discussion of 
the nonlinear nonstationary problem of determin- 
ing the planetary flow patterns at the midlevel 
of the atmosphere. 


V Zone Tropopauzy. A. Baranov. Grazhdan- 
skaia Aviatsiia, July, 1958, pp. 13, 14. In 
Russian. Discussion including the temperature, 
turbulence, cloud formation, and icing conditions 
in the tropopause. 


Tropopauza i Usloviia Poletov v Nei. A. M. 
Baranov and_ Iu. Volkonskii. Vestnik 
Vozdushnogo Flota, June, 1958, pp. 40-43. In 
Russian. Discussion covering the tropopause 
and the meteorological conditions of flight in its 
layers. 


Upper Air Research 


La Circulaci6n Planetaria. J. M. J. Guardiola. 
Rev. Aero., July, 1958, pp. 524-532. In Spanish. 
Survey of theoretical and experimental data on 
various types of circulation and analysis of its 
causes. 

Far-Ultraviolet Radiation of the Night Sky. 
Otto Struve. Sky & Telescope, July, 1958, pp. 
445-448. Discussion of the far-ultraviolet radia- 
tion in the vicinity of the Lyman-alpha line of 
hydrogen at 1,216 angstroms. The measuring 
devices of the ultraviolet light are described. 

O Rezul’tatakh Opredeleniia Elektronnoi 
Kontsentratsii Vneshnei Oblasti Ionosfery po 
Nabliudeniiam za Radiosignalami Pervogo Sput- 
nika Zemli. Ia. L. Al’pert, F. F. Dobriakova, 
E. F. Chudesenko, and B.S. Shapiro. AN SSSR 
Dokl., June 1, 1958, pp. 743-746. In Russian. 
Abridged. Brief survey of data on the electron 
concentration in the external region of the 
ionosphere based on radiosignals transmitted 
from the first Soviet satellite. 

Rocket Ultra-Violet Solar Spectroscopy. W. 
A. Rense. Sky & Telescope, Aug., 1958, pp. 502- 
507. Discussion covering the solar ultraviolet 
detection, including the rocket spectroscopy, and 
the solar and terrestrial atmosphere. 


Military Aviation, Ordnance 


Britische Lenkwaffen der Gegenwart und 
Zukunft. Alfred Aepli. Flugwehr & -Technik, 
Mar., 1958, pp. 61-63. In German. Survey 
of the British guided missiles, including airborne 
and ground-to-air types. 

Firing Circuits Trigger Airborne Machine 
Guns. Morris Halio. Electronics, Aug. 1, 
1958, pp. 86-89. Description of the design and 
operation of firing circuits for the B-36 bomber 
20-mm. guns. 

The Anti-Bomber Missile; An Analysis of its 
Economics and Advantages. J. A. Airey. 
Flight, July 18, 1958, pp. 70-72. 

Eshche Raz o Bezopasnykh Vremennykh Inter- 
valakh Bombardirovshchikov Noch’iu. V. L. 
Arutiunov. Vestnik Vozdushnogo Flota, June, 
1958, pp. 27-33. In Russian. Discussion of 
safe time intervals for night bombing operation. 

Mort et Transfiguration du Bombardier. 
Camille Rougeron. Air Revue, June, 1958, pp. 
299-304, 333. In French. Discussion of the 
transformation of modern bomber aircraft, in- 
cluding the new weapon systems. 


Missiles, Rockets 


Special Issue: Second Annual Guided Missile 
Encyclopedia, 1958. Missiles & Rockets, July 
28, 1958, pp. 105-148. Comprehensive guide 
to U.S. Air Force, Army, and Navy weapon 
systems, as well as USSR missiles. 

L’Era dei Missili. Glauco Partel. Epoca, 
Dec. 8, 1957. 13 pp. Reprint. In Italian. 
Discussion of missile development, including 
details on the operation of rocket power plants, 
and presentation of few missile types. 
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British Missiles 1958. Flight, Aug. 29, 1958, 
pp. 343-346. Specification of current British 
missile types, including a discussion of some future 
projects. 

SAC and the Ballistic Missile. T. S. Power. 
Air U. Quart. Rev., Winter, 1957-58, pp. 2-29. 
Discussion includes characteristics and require- 
ments, operational aspects, mission analysis, and 
future aspects. 

The Ballistic Missile and Operational Capa- 
bility. R.L. Ferguson, Jr. Air U. Quart. Rev., 
Winter, 1957-58, pp. 55-61. Discussion covering 
operations, personnel and training, and installa- 
tions. 

Missile Bugaboo—Attaining Reliability. E. 
D. Karmiol, Harry Kimel, and J. S. Youtcheff. 
Aircraft & Missiles Mfg., Aug., 1958, pp. 26-30. 
Detailed description of the four major component 
phases of a missile reliability program: attain- 
ment, measurement, maintenance, and prediction, 


Bauarten und Einsatz von Flabraketen. I, II. 


G. F. Ruegg. Flugwehr & -Technik, July; Aug., 
1958, pp. 159-163; 184-187. In German. Sur- 
vey of air-to-air, air-to-ground, ground-to-air 
missile types including the design, ballistics, tra- 
jectories, and propulsion system characteristics, 

Du Spoutnik III au Minuteman. Camille 
Rougeron. L’Air, Sept., 1958, pp. 14-16. In 
French. Survey of the development of ballistic 
missiles. 

Sur la Descente des Fusées. N. Tipei. Rev. 
Méc. Appl., No. 2, 1957, pp. 117-125. In French. 
Study covering the motion of rockets during de- 
scent calculated from the optimum altitude or an 
arbitrary point along the trajectory of descent. 


Das Vordringen der Feststoffrakete. 
Scholze. Flugwelt, Aug., 1958, pp. 604-606. In 
German. Description of various stages in the 
development of solid rockets. 


The Boeing Bomarc; A Pilotless Interceptor 
~ Defence. Interavia, Sept., 1958, pp. 


Go, No-Go Gage Checks Out Bomarc Auto- 
matically. G. A. Harter and 3 Buuck. 
Electronics, July 4, 1958, pp. 43-45. Design and 
operation of an automatic evaluator for advanced 
weapons system testing. 

X-7 Tests Speeded Bomarc Ramjet Develop- 
ment. Irwin Stambler. Av. Age, Sept., 1958 pp. 
88, 89, 91-93. Description of the Lockheed 
missile used as a test vehicle and a target drone. 

Fairey’s } Air-to-Air Beam-Rider. The Aero- 
plane, Aug. 15, 1958, pp. 233-236. Description of 
Fairey’s air-to-air guided weapon, including the 
guidance and control systems. 

The Atlas Story. Interavia, No. 5, 1958, pp. 
431-433. 

The Birth of a Missile System: Polaris. In- 
teravia, Aug., 1958, pp. 807-811. Discussion of 
Polaris development program and each com- 
ponent phase, and an estimation of its operating 
procedures, 


Contraves—Oerlikon Anti-Aircraft and Anti- 
Tank Weapons Systems. JInteravia, July, 1958, 
pp. 700-702. 


Swiss Build Mobile Anti-Aircraft Missile. D. 
A. Anderton. Av. Week, June 30, 1958, pp. 40- 
45. Description, performance characteristics, 
and operation of the anti-aircraft missile. 


Simulation of Free Flight Structural Character- 
istics by Captive Missile. I—Computer Analy- 
sis. P. Lieberman. Jet Propulsion, Sept., 1958, 
pp. 622-624. Study (a) to determine the extent 
of difference between the vibration environment 
of missiles in captive and free-flight tests during 
single frequency excitation and (b) to suggest a 
method of obtaining captive test data that will 
accurately predict free flight performance. 


Missile Tankage is Major Structural Element. 
K.R. Stehling. Av. Age, Sept., 1958, pp. 94-100. 
Discussion of the many problems involved in the 
design of tanks for bipropellant missiles. 


Background Notes on Russia’s Glide Bomber. 
Missile Des. & Devel., June, 1958, pp. 24-26. 
Discussion on the development of the Soviet skip 
bomber aircraft. 


Why not Turbine-Powered Missiles. R. E. 
Neitzel and M. A. Zipkin. SAE J., July, 1958, 
pp. 78-80. Discussion covering the use of tur- 
bine engines for missiles. Includes description of 
the advantages of such propulsion systems. 


Intercept Dynamics: Key to Missile Guidance. 
J. W. Follin, Jr. Av. Age, Sept., 1958, pp. 172- 
179. Analysis of the effects of guidance noise 
and target trajectory on miss distance of a sur- 
face-to-air missile. 


Anti-Aircraft Missile Guidance. T. L. Phillips. 
Mil. Electronics, June, 1958, pp. 20-24. Discus- 
sion of the principles behind various guidance 
systems. 


Special Issue: Ground Support Equipment. 
Av. Age, Sept., 1958, pp. 18-59, 65-68. Partial 
Contents: Billion Dollar Backstop for Modern 
Weapon Systems, Victor DeBiasi. GSE En- 
gineering Outlook, Victor DeBiasi. How GSE 
Stacks Up in the Field, R. M. Loebelson. Test, 
Control, Compute, Simulate—Electronics’ Role 
in GSE, James Holahan. Five Rules for De 
signing Missile Handling Equipment, Michael 
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Mastracci. Thor Points the Way: GSE for the 
“Big Birds,’’ Irwin Stambler. 

Guided Flight Trials. R.W. Boswell. RAeS 
J., June, 1958, pp. 408-422. Description of the 
testing and development program for guided 
weapons at Woomera. Such factors as electronic 
and optical instrumentation and missile recovery 
are discussed. 


Navigation 


Polar Navigation. Paul Comet. Jnteravia, 
May, 1958, pp. 404-406. Discussion covering 
polar navigation and evaluation of some inherent 
problems. 

Progresso Nautico in Aviazione; Il Sistema di 
Navigazione ad Inerzia. Gianni Spatuzza. 
Riv. Aero., July, 1958, pp. 981-993. In Italian. 
Survey of the development of aerial navigation, 
including inertial systems. 

Inertial Navigation. Ted Newman. Shell 
Av. News, June, 1958, pp. 6-11. Examination of 
inertial navigation from the standpoint of the 
basic physical principles which are applied. The 
techniques used in modern inertial navigators are 
developed. 


Electronic Aids 


Navigation Aids and Systems. I—Looking at 
Today’s Problems. II—New Equipment and 
New Philosophies. The Aeroplane, July 25, 
1958, pp. 129-132, 135-142.3 

Navigator’s Aids in the Boeing 707. E. N. 
Sidor. Interavia, May, 1958, pp. 400-403. Dis- 
cussion of the basic instruments, communication 
provisions, in-flight navigation, and instrument 
approach aids involved in the navigation problem. 

Radar ‘‘Doppler’’ de Navegacién. J. M. I. 
Sanchez-Prado. Rev. Aero., June, 1958, pp. 448- 
453. In Spanish. Description of the Doppler 
navigation system. 

a Effect in Radio and Radar. I—Gen- 
eral Principles. II—Practical Applications. N. 
M. Rust. Wireless World, July; Aug., 1958, pp. 
304-307; 373-377. 

Elektroniczne Wyposazenie Nowoczesnych 
Samolot6w Cywilnych. II. Krzysztof Kunacho- 
wicz. Tech. Lotnicza, May—June, 1958, pp. 71-78. 
In Polish. Survey of electronic navigation sys- 
tems for modern civil aircraft. 


Traffic Control 


A Short Guide to Radio Navigation and Air 
Traffic Control. I, II. Jnieravia, May; June, 
1958, pp. 411-416; 607-610. Includes: com- 
munication, distance measuring/direction finding, 
distance measuring/directional transmission, ra- 
dar, and hyperbolic navigation systems. 

Partenza ed Arrivo degli Aeromobili. Lucio 
Lazzarino. Aero., July, 1958, pp. 999-1,015. 
73 refs. In Italian. Discussion of the take-off 
and landing problems involved in civil and mili- 
tary air transport operations. 

Contréle et Coordination de la Circulation 
Aérienne en Europe a l’Epoque de 1’Avion a 
Réaction. Publio Magini. (Jtalo-French Aero. 
Conf., Milan, Sept., 1957.) Tech. et Sci. Aéro- 
nautiques, Nov., 1957, pp. 205-219. In French. 
Discussion of the critical aspects of European air- 
transportation since the introduction of jet air- 
craft and evaluation of possible improvements. 

Hacia el Control Automatico. V. T. Sirerol. 
Rev. Aero., June, 1958, pp. 434-447. In Spanish. 
Discussion of the development of automatic traf- 
fic control systems. 


Nuclear Energy 


La Aplicacién de la Energia Nuclear a los Sis- 
temas Logisticos Aeronduticos. R. W. Middle- 
wood and R. B. Ormesby. Rev. Aero., June, 
1958, pp. 485-491. In Spanish. Discussion of 
the application of nuclear energy to aeronautical 
logistic systems. 

Special Issue: Nuclear Rockets. Nucleonics, 
July, 1958, pp. 62-75. 12refs. Partial Contents: 
Basic Principles, Jerry Grey. Rocket-Reactor 
Design, M. M. Levoy and J. J. Newgard. Nu- 
clear-Rocket Timetable. Los Alamos’ Project 
Rover, R. E. Schreiber. Fission Gases, Fusion 
Plasmas or Cesium lons Will Power Rockets 
Beyond Tomorrow. 


Hydromagnetic Shocks Used in Nuclear Fusion 
Engine. C. F. Johnson. Av. Age, Aug., 1958, 
pp. 30-36. 15 refs. Description of the design 
concept of a hydromagnetic fusion reactor for air- 
borne propulsion, and discussion of some of the 
engineering parameters. 

Nuclear Fuels for Hydromagnetic Shock En- 
gine. C.F. Johnson. Av. Age, Sept., 1958, pp. 
118-120, 122. Discussion of the ideal characteris- 
tics of fuels for a fusion engine, and presentation 
of fuels that could possibly achieve these charac- 
teristics. 

Effects of Radiation Environment on Structural 

etals. Alvin Boltax. Elec. Mfg., June, 1958, 
pp. 125-133, 152. Description of the mechanism 
of radiation d ge, and di i of metals 
and alloys able to withstand harmful effects of 
tadiation without compromising original proper- 


ties and characteristics specified in equipment 
design. 


Radiation Effects in Magnetic Materials. D.I. 
Gordon, R. S. Sery, and R. E. Fischell. Nucle 
onics, June, 1958, pp. 73-77. 22 refs. 


Photography 


Extra Wide Angle Lenses for Use in Target 
Aircraft Cameras. . Kerridge and M. Mar- 
chant. Gt. Brit., RAE TN T.D. 15, Feb., 1958. 
16 pp. 


O Svetoraspredelenii po Poliu Zreniia i Ef- 
fektivnoi Svetosile Fotograficheskikh Ob’ekti- 
vov. M. M. Rusinov. AN SSSR Lab. Aero- 
metodov Trudy, vol. VI, 1958, pp. 188-202. In 
Russian. Study covering the light distribution 
over the field of vision and the effective aperture 
ratio. 


Vybor Uslovii Aerofotos’emki Morskogo Vol- 
neniia. Iu. . Sharikov. AN SSSR_ Lab. 
Aerometodov Trudy, vol. VI, 1958, pp. 271-274. 


In Russian. Discussion covering the selection of 
optimum conditions for aerial photography of 
turbulent seas. 


Uravnivanie po Aneru Nesvobodnykh Setei. 
E. A. Kolotova. AN SSSR Lab. Aerometodov 
Trudy, vol. VI, 1958, pp. 269-271. In Russian. 
Evaluation of the ‘‘Aner’’ technique and applica- 
tion to the equation of restricted grids. 


Physics 


The Air in Which We Fly. P.L. Teed. Shell 
Av. News, July, 1958, pp. 2-5. Historical survey 
of the progress in the research for more detailed 
and accurate atmospheric data. 


Evoluzione del Concetto di Etere. Domenico 
Ludovico. Riv. Aero., July, 1958, pp. 975-980. 
In Italian. Analytical discussion of the struc- 
ture of space, as well as the evolution of-the basic 
concept. 


Reliativistskaia Invariantnost’ i Kvantovye 
Tavieniia. E. Vigner. Uspekhi Fiz. Nauk, June, 
1958, pp. 257-281. 26refs. In Russian. Anal- 
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A giant step has been taken in the U.S. military development program with 
contracts for the creation of an unprecedented primary strategic weapon sys- 
tem. It is the Air Force DY NA-SOAR, now in Phase-I design stage by a six- 
company project team under Martin direction. 

DYNA-SOAR-—the most advanced military weapon system now in develop- 
ment—is a pilot-controlled bomber-reconnaissance space vehicle, its mission 
being to circle the earth at orbital velocity, with controlled aircraft landing 
capabilities. It will be propelled by several stages of rocket boosters, enabling 


it to operate from ground level to the ionosphere at hypersonic speeds. 


In an entirely new and advanced concept of integrated industry coordination, the six 
companies teamed in this No. 1 military program constitute top capabilities in the basic 
areas of airframe, propulsion and radar guidance system development. 

Bell, a pioneer in the boost-glide field, will design and build the airframe of the vehicle 
...Bendix will develop communication, telemetry, hydraulic and electrical power con- 
version systems...Goodyear will produce the crew-escape capsule and the radar systems 
...Minneapolis-Honeywell will be responsible for guidance and navigation to keep 
DYNA-SOAR on course and supply position and velocity information to the crew. 
American Machine & Foundry’s responsibility is an advanced system of ground handling 
and launching equipment...And Martin will establish the configuration and design of 
the rocket boosters, carry out an experimental aerodynamic program for the complete 
vehicle, and assemble a full-scale mockup of the system. 

Because of the challenging technical problems involved, the presidents of the six com- 


panies — aggregating assets of over $2 billion — comprise an active advisory panel, 


with their top engineering teams participating. 


Never before in military history has so formidable a task force of specialized 
industrial capabilities been applied against such an advanced concept. 
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ysis of the general theory of relativity emphasiz- 
ing the relative difference between the specific and 
quantum theory, and the general and quantum 
theory, respectively. 

K Voprosu o Poliarizatsii Sveta v Emissionnykh 
Liniiakh Nestatsionarnykh Zvezd, Vozbuzhdae- 
mykh Sinkhrotronnym Izlucheniem Reliativist- 
skikh Elektronov. I. M. Gordon and L. D. 
Pichakhchi. AN SSSR Dokl., May 1, 1958, pp. 
55-58. In Russian. Discussion of the polariza- 
tion of light in the emission lines of unstationary 
stars, excited by a synchrotron radiation of rela- 
tivistic electrons. 

K Teorii Diffuzii Izlucheniia v Polubeskonech- 
noi Srede. I. N. Minin. AN SSSR_Doékl., 
May 11, 1958, pp. 63-65. In Russian. Deriva- 
tion of exact analytical solutions for the theory of 
radiation diffusion in a semi-infinite medium. 


Diffuziia Izlucheniia v Ploskom Sloe. V. V. 
Sobolev. AN SSSR Dokil., May 1, 1958, pp. 
69-72. In Russian. Application of a previously 
developed method to the study of radiation dif- 
fusion in a plane layer. 

Gazovyi Razriad na Sverkvysokikh Chastotakh. 
V. E. Golant. Uspekhi Fiz. Nauk, May, 1958, 
pp. 39-86. 55 refs. In Russian. Survey of in- 
vestigations of gas discharges occurring in the 
field of super-high frequencies. 


K Teorii Fazovogo Perekhoda v Neideal’nom 
Boze-Gaze. D.N. Zubarev and Iu. A. Tserkov- 
nikov. AN SSSR Dokl., June 11, 1958, pp. 991— 
994. In Russian. Analysis of the theory of 
phase transition in a nonideal Bose gas. 


Veroiatnosti Opticheskikh Perekhodov dlia 
Atomov i Dvukhatomnykh Molekul. V. N. 
Kolesnikov and L. V. Leskov. Uspekhi Fiz. 
Nauk, May, 1958, pp. 3-38. 398refs. In Rus- 
sian. Survey of the literature covering theoreti- 
cal and experimental studies ot the possibility of 
optical transition for atoms and biatomic mole- 
cules. 


The Radiation from an Electron Moving in a 
Magnetoactive Plasma. V. Ia. Eidman. (Zhur- 
nal Teoret. i Exper. Fiz., Jan., 1958, pp. 131- 
138.) Sov. Phys.-JETP, July, 1958, pp. 91-95. 
12refs. Translation. Examination of the radia- 
tion from an electron moving in a gyrotropic 
medium using the Hamiltonian method; the 
polarization of the radiation is determined. 


Dipol’noe Magnitnoe Pole v Planetarnykh 
Tumannostiakh. G. A. Gurzadian. AN SSSR 
Dokl., June 1, 1958, pp. 734-737. In Russian. 
Results of quantitative investigation of the mag- 
netic dipole field in planetary nebulae. 


Analiticheskie Svoistva Amplitudy Protsessa s 
Peremennym Chislom Chastits. A. A. Logunov 
and A. N. Tavkhelidze. AN SSSR Dokl., June 
1, 1958, pp. 739-742. In Russian. Determina- 
tion of analytical amplitude properties in the case 
4 a process involving a variable number of parti- 
cles. 


O Rasprostranenii Vozmushchenii v Sredakh s 
Nelineinoi Zavisimost’iu Napriazhenii ot De- 
formatsii i Temperatury. G. Ia. Galin. AN 
SSSR Dokl., June 1, 1958, pp. 730-733. In Rus- 
sian. Derivation of a solution to the dynamic 
problem of turbulent diffusion in media for the 
case of nonlinear strain and temperature depen- 
dence of stresses. 


The 3960A Absorption System of H:CO Vapor. 
S. E. Hodges, J. R. Henderson, and J. B. Coon. 
(J. Molecular Spectroscopy, Apr., 1958, pp. 99- 
102.) Texas A&M Coll. Dept. Phys. (AFOSR 
TN 57-704), 1958. 4pp. llrefs. Reprint. 


Excitation and Dissociation of Hydrogen by an 
Electron Swarm. S. J. B. Corrigan and A. von 
Engel. Royal Soc. (London) Proc., Ser. A, June 
24, 1958, pp. 335-351. 27 refs. Measurements 
of the intensity of vacuum ultra-violet radiation 
from molecular hydrogen and of the rate of dis- 
sociation by electron swarms. 


The Reflexion of Radio Waves from a Stratified 
Ionosphere Modified by Weak Irregularities. 
Appendix—Extension to Take Account of the 
Earth’s Magnetic Field and Horizontal Variations 
of Collision Frequency. M. L. V. Pitteway. 
Royal Soc. (London) Proc., Ser. A, Aug. 26, 1958, 
pp. 556-569. 10 refs. 


Observation of High Intensity Radiation by 
Satellites 1958 Alpha and Gamma. J. A. Van 
Allen, G. H. Ludwig, E. C. Ray, and C. E. Mc- 
Ilwain. (ARS Semi-Annual Meeting, Los An- 
geles, June 9-12, 1958.) Jet Propulsion, Sept., 
1958, pp. 588-592. Discussion of preliminary 
radiation data obtained from the two earth satel- 
lites. 


Geomagnetic Dynamos. A. Herzenberg. 
Royal Soc. (London) Philos. Trans., Ser. A, Aug. 
21, 1958, pp. 543-585. 21 refs. Description of 
the “dynamo theory” which ascribes the origin 
of the earth’s magnetic field to the dynamo action 
of motions in the conducting fluid of the earth’s 
core. An analysis is given that supports the 
theory by proving that it is possible to postulate a 
pattern of motions in a sphere filled with conduct- 
ing fluid in such a way that the arrangement acts 
as a dynamo producing a magnetic field extend- 
ing outside the conductor. 

Zamechaniia o Dvizhenii Tel s Bol’shimi Skoro- 
stiami v Slabom Pole Tiazhesti. K.P. Staniuko- 
vich. AN SSSR Dokl., May 11, 1958, pp. 277- 
280. In Russian. Analysis covering the high- 
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speed motion of bodies in a weak gravitational 
field 

Avvicinamento alla Luna. Glauco Parte! 
Civ. Macch., Mar.—Apr., 1958. 6 pp. 12 refs 
Reprint. InItalian. Discussion of the future of 
space travel, with an analytical approach to the 
problem presented by the flight to the Moon. 

Entwicklung einiger Messverfahren und einer 
frequenz- und amplituden-stabilisierten Messein- 
richtung zur gleichzeitigen Bestimmung der kom- 
plexen Dielektrizitats- und Permeabilitétskon- 
stante von festen und fliissigen Materialen im 
rechteckigen Hohlleiter und im freien Raum bei 
Frequenzen von 9200 und 33000 MHz. K 


Eberts. DVL Bericht No. 52, Apr., 1958. 122 
pp. 23 refs. Westdeutscher Verlag, Kéln & 
Opladen. In German. Development of meth 


ods and a frequency and amplitude stabilized 
device for simultaneous determination of complex 
dielectric and permeability constants for solid and 
liquid materials in rectangular wave guides and in 
free space at frequencies of 9,200 and 33,000 mc. 

A New Method in the Theory of Superconduc- 
tivity. I. N. N. Bogoliubov. (Zhurnal Teoret. i 
Exper. Fiz., Jan., 1958, pp. 58-65.) Sov. Phys 
JETP, July, 1958, pp. 41-50. Translation 
Generalization of the canonical transformation 
method for the theory of superfluids showing that 
it is possible to give a systematic theory of the 
superconducting state. The results of the theory 
of Bardeen, Cooper, and Shrieffer are confirmed. 

K Teorii Sverkhprovodimosti Metallov. S. V 
Vonsovskii and M. S. Svirskii. AN SSSR Doki., 
May 11, 1958, pp. 269-272. 14 refs. In Rus- 
sian. Further development of the theory on 
superconductivity of metals. 

La Meteorologia en el AGI. E. L. Alcala del 
Olmo. Rev. Aero., June, 1958, pp. 454-464. 
In Spanish. Discussion covering the basic selec- 
tion principles for the IGY program and the role 
of meteorological research. 


Power Plants 


British Aero Engines 1958. Flight, Aug. 29, 
1958, pp. 336-342. Specification of British pro 
pulsion units including piston, turbojet, ram-jet, 
and rocket types. 

British Rocket and Ramjet Engines; A Survey 
of Work to Date in This Important Field. A. D. 
Baxter and S. W. Greenwood. Aircraft Enzg., 
Sept., 1958, pp. 252-268. 16 refs. 

Le Moteur S.N.E.C.M.A. 12T de 600 CH. 
Tech. et Sci. Aéronautiques, Nov., 1957, pp. 247 
249. In French. Description of the continuous 
and methodical research necessary for the im- 
provement of piston-engine performance and en- 
durance. 

Stand der Triebwerksentwicklung. K. von 
Gersdorff. (AFZ Meeting, Stuttgart, May 12, 
1958.) Luftfahrttechnik, July 15, 1958, pp. 185- 
194. In German. Discussion covering the de- 
velopment of aircraft power plants, including 
piston, helicopter, turbojet, turboprop, and ram- 
jet propulsion, as well as data on solid rocket sys 
tems. 


Aerodinamica Experimentala a Sistemului 
Motor-Radiator si Capotaj-Motor. I. Radules- 
cu. Rev. Transp., Feb., 1958, pp. 82-85. In 
Rumanian. Discussion of laboratory experi- 
ments carried out in the Hispano-Suiza wind tun 
nel over a period of several years. 


Jet & Turbine 


How do Small Gas Turbines Scale. D. P. 
Edkins. Av. Age, July, 1958, pp. 38, 39, 41-45. 
Discussion and evaluation of the factors which 
tend to upset the square cube law of scaling with 
decreasing gas turbine size. 


A Comparison 34 Turbojets and Ramjets for 
High Speed Flight. M. Arens. Jet Propulsion, 
Sept., 1958, pp. 620, 621. Analysis in terms of 
thrust per pound of airflow in order to clearly 
= an area of superiority for each power 
plant 


Eine neue militérische Ausfiihrung Rolls- 
Royce Dart R.Da.10. Fiugwelt, Aug., 1958, pp. 
580, 581. In German. Description of the new 
version of the Rolls-Royce Dart R.Da.10 turbo- 
prop engine for military transport application. 


The lowest Natural Frequency of an Axial 
Compressor Blade. Dunham. RAeS 
Sept., 1958, pp. 677-680. Description of a simple 
method for estimating the lowest natural fre- 
quency of an axial compressor blade, and com- 
parison of results with measurements and other 
methods of calculation. 


Accelerated Testing. George Billman. Air- 
craft & Missiles Mfg., Sept., 1958, pp. 16-19. 
Description of the high- speed spin-pit testing proc- 
ess for titanium jet engine components. Test 
facilities and laboratory and flight tests are also 
described. 


Proteus Progress. Flight, July 11, 1958, pp. 


37-40. Developmental history of the Proteus, 
with details of tests and test results. 


Air-Breathing Power Plants in the Space Era. 
P. G. Kappus. (JAS Niagara Frontier Sect. 
Meeting, Buffalo, May 14, 1958.) Aero/Space 
Engrg., Nov., 1958, pp. 62-65, 69. Study in- 
dicating that the air-breathing power plant has 
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not yet attained its optimum development. It 
is observed that the air-breathing engine comple- 
ments the rocket rather than competes with it. 

we ie Methods of Measuring Thrust. 
i .N. Rowe. The Engr., June 27; July 4, 


1958, Ra 964-967; 4-6. 59 refs. Dleumiien of 
various methods for measuring thrust and of their 
respective advantages. A survey of the labora- 
tory apparatus is made. 

Ob Usloviiakh na Konture 
Khvostovykh Soedinenii Rabochik opatok 
Gazovykh Turbin. B. P. Sokolov. AN SSSR 
Otd. Tekh. Nauk Izv., May 1958, pp. 85-92. In 
Russian. Calculation of stress redistribution of 
turbine blades in the presence of creep. The 
tree arrangement, the effect of temperature, and 
the modification of the method of solution are de- 
scribed. 


Ram-Jet & Pulse-Jet 


The Ramjet Engine. R.R. Jamison. /xtera- 
via, Sept., 1958, pp. 955-957. Discussion of the 
characteristics and advantages of ram-jets in the 
expanding field of missiles and supersonic trans- 
port aircraft. 


Rocket 


Aspectos Actuales de la Propulsién por Cohete. 
S. S. Aranguez. Ing. Aero., May-June, 1958, 
pp. 21-32. In Spanish. Survey of rocket 
propulsion systems, including definition of the 
basic principles, design and operating character- 
istics, and evaluation of various types of power 
plants. 

Prospettive Sugli Statoreattori. 
Riv. Ing., Nov., 1956. pp. Reprint. In 
Italian. Discussion covering the operating princi- 
ples of rocket power plants and description of a 
liquid-cooled type for helicopter application. 


Rocket Propulsion Requirements for Satellites 
and Moon Missions. J. L. Sloop. Aero/Space 
Enegrg., Nov., 1958, pp. 36-44, 50. 10refs. Dis- 
cussion of the velocity requirements for several 
missions in moon orbiting, moon take-offs, and 
landings. Propulsion by various rocket methods 
are described with emphasis on high-energy chemi- 
cal rockets. 

Rocket Engines for Large Satellites. Saxe 
Dobrin. Aircraft & Missiles Mfg., Aug., 1958, 
pp. 52-55. Description of the important factors 
for size selection of rocket thrust units. 

Liquid Versus Solid Propellant Rockets. G. 
S. Sutherland. SAE J., July, 1958, pp. 48-54. 
Comparative study of liquid vs. solid propellant 
rockets on the basis of performance, reliability, 
logistics, and cost. 

Fast Propellant-Loading System, an Engineer- 
ing Proposal to Utilize Advantages of Liquid 
Fuels. Eric Burgess. Missile Des. & Devel., 
June, 1958, pp. 12-16. 

Ground Testing Missile Fuel Systems; Pro- 
grams Simulate Flight Conditions. A. ‘ 
Rothenberg. Missile Des. & Devel., July, 1958, 
pp. 12-16. Description of a ground system built 
to test fuel and pressurization systems of an inter- 
continental missile. 


The Hot Water Rocket as a Jato System. D. 


Glauco Partel. 


E. Koelle. Missile Des. & Devel., Sept., 1958, p. 
16. 
Production 
El Esfuerzo Industrial Soviético. F. H. Saiz. 


Rev. Aero., July, 1958, pp. 513-518. In Spanish. 
Survey of the industrial effort in USSR, including 
the production of ICBM and aartificial earth 
satellites. 

Lifting-Cradles: 
on the Comet 4. 
296, 297. 

Operation Cooperation. Walter Bailey, Jr. 
Aircraft & Missiles Mfg., Sept., 1958, pp. 34-37. 
Discussion on design, tooling, and manufacturing 
approaches used in producing strong, thin wing 
tips, with emphasis on the dynamic etching 
process. 

A Study in Producibility. Robert McLarren. 
Aircraft & Missiles Mfg., Aug., 1958, pp. 7-11. 
Description of design and development techniques 
used in producing the Lockheed F-104 Starfighter. 

Folland Gnat; Assembly Tooling for Light- 
Fighter Production. Aircraft Prod., Sept., 1958, 
pp. 330-336. 


Hustler—95 per cent Adhesively Bonded. 
W.K. Bailey and R.A. Fuhrer. Aircraft & Mis- 
siles Mfg., July, 1958, pp. 20-25. Discussion of 
the advantages, the use, and the fabrication of 
bonded structures. Bonding fixtures and the in- 
spection procedures are also described. 

Erfahrungen der Messerschmitt AG. beim 
Lizenzbau des franzésischen Turbo-Ubungs- 
flugzeuges Fouga Magister CM 170 R. H. 
Bauer. Flugwelt, Sept., 1958, pp. 657-660. In 
German. Discussion covering the production of 
the French trainer CM 170R Fouga Magister 
and construction methods used by Messerschmitt. 


Metalworking 


Trends in Basic Fabrication. 
The Aeroplane, June 20, 


Wing-to-Fuselage Assembly 
Aircraft Prod., Aug., 1958, pp. 


J. R. Cownie. 
1958, pp. 866-868. 


December 1958 


Survey of recent techniques and development in 
aircraft material fabrication. Press forging, 
titanium production, and Nimonic extrusion are 
described. 

Special Machines at Chance Vought. Auto. 
Ind., Aug. 1, 1958, pp. 48-50. Description of 
machines devised for economical production of 
limited quantities of parts. 

Sheet Metal Fabrication. Adolph Vleck, Jr. 
Aircraft & Missiles Mfg., Aug., 1958, pp. 41-44. 
Discussion of new developments in materials 
processing techniques. 

Fabricating Titanium Cases for Jet Engine 
Compressors. Auto. Ind., Aug. 1, 1958, pp. 
52-54. 

Toepassing van Het Chemisch Frezen in de 
Vliegtuigbouw. K. Drost. Avia Vliegwereld, 
Apr. 24, 1958, pp. 236, 237. In Dutch. Descrip- 
tion of the chemical milling of aircraft structural 
parts. 

Bellwether with Wings. J. Tangerman. 
Prod. Eng., July 7, 1958, pp. 52-57. Description 
and evaluation of the applicability of 26 new areas 
of development in fabrication, materials, and 
processes by the aircraft industry. 

Gas-Turbine Castings: Recent Developments 
in Foundry Techniques; Use of Epoxy Resins in 
Making Pattern Equipment. P. V. Brown. 
Aircraft Prod., Sept., 1958, pp. 337-342. 

Spin-Forming the Talos Diffuser; Hydro-Spin 
Technique Integrates Composite Structure of 
Cone. Joseph Geschelin. Aircraft & Missiles 
Mfg., July, 1958, pp. 11-14 

Metal Forming for the Missile Age. 


Alexander 


Zeitlin. Astronautics, Aug., 1958, pp. 22-24, 61 
62. Discussion of some problems in minimum- 


weight missile structures. These include the 
need for close-tolerance production of large sheets 
and deep-drawing for cones and hemispheres. 


Deep Drawing of Cylindrical Shell According 


to the So-Called Hydroform Method. Shinji 
Fukui, Kiyota Yoshida, and Kunio Abe. Tokyo 
U., Aero. Res. Inst. Rep. 333, June, 1958. 98 pp. 


Theoretical and experimental investigation show- 
ing that the influence of friction at the forming 
radius portion can be neglected due to very little 
frictional resistance, and that the radial tensile 
stress is reduced by the action of a radial com- 
pressive stress at the periphery of a flange. 

One-Piece Turbine Rotors; Combination of 
Extrusion and Forging Techniques Integrates 
Blades and Disk. Joseph Geschelin. Aircraft 
& Missiles Mfg., Aug., 1958, pp. 17, 18. 

Large Contouring Lathe for ee Compo- 
nents. The Engr., July 25, 1958, p. 


Machining Honeycomb ; Cut- 
ters and Polyethylene- Glycol Chucking. Air- 
craft Prod., Aug., 1958, pp. 294, 295. 

Band-Grinding; Copy Machining by Tem- 
plate-Controlled Abrasive Belt. H. J. Pearson. 
Aircraft Prod., Aug., 1958, pp. 298-306. 


Recent Developments in Chemical Milling of 
Magnesium. J. F. Crowther. Aircraft & Mis- 
siles Mfg., Sept., 1958, pp. 38, 39. 

Fairey Designs 3-D Mill. R. A. Cole. Air- 
craft & Missiles Mfg., Sept., 1958, pp. 27-29. 
Description of the design and operating character- 
istics, including the actuating, drive, and contro 
systems. 


The Welding of High-Strength Heat-Treated 
Alum nium Alloys. P. T. MHouldcroft. Brit. 
Welding J., June, 1958, pp. 261-271. Develop- 
ment of filler material designed to give resistance 
to cracking and sufficient strength to withstand 
failure in tension in the heat-affected zone. 


High-Temperature Corrosion-Resistant Braz- 
ing. J. V. Long one do D. Cremer. Astronau- 
tics, Aug., 1958, pp. 28, 29, 86, 87. 


The Mechanism of Formation of Intercrystal- 
line Cracks in the Heat-Affected Zone in Fusion 
Welding. B. I. Medovar. Sov. Phys.-Tech. 
Phys., Juty, 1957, pp. 1,454-1,457. Translation. 


Gas Porosity and Sources of Hydrogen ‘ be 
Metal-Arc Welding of Light Alloys. W. G. 
and D. F. Adams. Brit. Welding J., June, 1558, 
pp. 282-290. 


Nonmetalworking 


Manufacturing Vanguard’s Nose Cone. Ch. 
C. Barrett. Aircraft & Missiles Mfg., Sept 
1958, pp. 30-33. Description of the process and 
the materials used in manufacturing Vanguard's 
nose cone. 


Pyroceram Nose Cones. J. P. Kushnerick. 
Aircraft & Missiles Mfg., Aug., 1958, pp. 12-15. 
Discussion on the advantages of using Pyroceram 
for missile radome production. Its manufactur- 
ing is described, and a comparison of properties 
with other ceramic materials is made. 


Ceramic Radomes for Missiles. Aircraft & 
Missiles Mfg., July, 1958, pp. 16-18. Develop- 
ment of the all-ceramic missile nose cone. Alu- 
mina (Al:Os) slurry is sprayed on a mandrel and 
this assembly is then covered with a neoprene 
bag and lowered into a pressure vessel, where it is 
subjected to a uniform pressure of 30,000 psi, 
then baked at 3,000°F. 


Bonding Has Major Role in Construction of the 
F-27. D. A. Partridge. Auto. Ind., July 1, 
1958, pp. 54-56, 80. Discussion on the use of 
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In the silent world of electronic defense, there are two ways” 

to move and observe—unobserved. One involves the airborne 
me roe | jamming equipment LMED is currently producing for the B-52. 
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SYNCHROS FOR EVERY APPLICATION 


Kearfott offers the widest range of synchros in the industry. 
Ruggedly constructed of corrosion-resistant materials, they give 
unequalled performance under every environmental condition. 
For best characteristics and reliability, specify Kearfott for all 
your synchro requirements. Here are a few typical models: 


Size 8: .750” x 1.240”. 1.75 oz. —54C to +125C. 
Available as transmitter, control transformer, resolver, and 
differential. Max. error from EZ: 10, 7 and 5 minutes. 


Size 11 Standard: 1.062”x1.766". 40z. —54C to +125C. 

Available as transmitter, control transformer, repeater, resolver 
and differential for 26v and 115v applications. Max. error from EZ: 
10,7 and 5 minutes standard, 3 minutes in 4-wire configurations. 


Size 11 MIL Type: Dimensions and applications same as above. 
Meets Bu. Ord. configurations: max. error from EZ: 7 minutes. 


Size 15 Precision Resolver (R587): 

With compensating network and transistorized booster 
amplifier, provides 1:1 transformation ratio, 0° phase shift. 
Max. error from EZ: 5 minutes. 


Size 25 Ultra-Precise: 2.478” x 3.187”. 450z. 
Available as transmitter, differential, and control transformer. 
Max. error from EZ: 20 seconds arc. 


Engineers: Kearfoit offers challenging opportunities 
in advanced component and system developments. 


earfott 


KEARFOTT COMPANY, INC., Little Falls, N. J. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
SALES AND ENGINEERING OFFICES: 1378 MAIN AVE., CLIFTON, N.J. 


MIDWEST OFFICE: 23 W. CALENDAR AVE., LA GRANGE, ILL. 
SOUTH CENTRAL OFFICE: 6211 DENTON DRIVE, DALLAS, TEXAS 
WEST COAST OFFICE: 253 N. VINEDO AVENUE, PASADENA, CALIF. 
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bonding in the construction of the F-27, and de- 
scription of four types of bonding. 


Production Engineering 


Higher Rejections. John Ke- 
vern. Aircraft & Missiles Mfg., Sept., 1958, pp. 
10-14. Discussion on the importance of labor 
cost-consciousness and in-process inspection for 
increasing reliability and reducing scrappage. 


Reliability and the Quality Control Engineer. 
R. G. Fitzgibbons. Ind. Quality Control, May, 
1958, pp. 13-18. Description of the concept of 
reliability and its methodology. The similari- 
ties and differences of reliability and quality con- 
trol are pointed out. 

“Egg-Crate’’ Sampling; A Key to Higher 
Quality on Low Quantity Production. W. R. 
o- Ind. Quality Control, May, 1958, pp. 24- 


Non-Destructive Testing. I—Developments 
in the Application of Ultrasonic Flaw-Detection 
to Raw-Material Inspection: Correlation of Data 
and Coding of Defective Material. II—Ultrasonic 
Examination of Wing-Skin Panels: Use of Mag- 
netic Crack-Detection Techniques for Production 
Inspection. Aircraft Prod., Aug.; Sept., 1958, 
pp. 314-322; 358-368. 

Rocket Engines and 
R. P. Frohmberg. Auto. Ind., July 15, 1958, pp. 
109, 113, 114-122 (ff.). Discussion on the im- 
portance of nondestructive testing for reliability 
determination in the aircraft industry. Several 
nondestructive testing methods are described. 


Considerations on the Interpretation of Ultra- 
sonic Examination in the Investigation of Defects 
in Steel. E. —~—e and T. Tili. (La 
Metallurgia Ital., No. 1957, pp. 275-289.) 
Gt. Brit., MOS TIL/ 74837, Mar., 1958. 23 pp. 
14 refs. Translation. 


Tooling 


Optical Checks Reduce Tooling Costs. Peer 
—— Missiles & Rockets, July 14, 1958, pp. 

Copy-Turning with Ceramics: Tool-Ma- 
Tool-Angles and Performance. Hansjorg 
Renker. Aircraft Prod., Aug., 1958, pp. 326-328. 

Titanium Workholders; Extended Life and 
Power-Savings in Anodizing. W. J. Hames. 
Aircraft Prod., Sept., 1958, pp. 369-371. 


Propellers 


The Vanguard’s Propellers. Flight, Aug. 8, 
1958, pp. 191, 192. Discussion of safety and con- 
trol features of the de Havilland propeller design. 


Research, Research Facilities 


Environmental Testing; Progress Towards 
<= of the Electronic Reliability Problem. 
oa F. Dertinger. Missile Des. & Devel., 

June; py 1958, pp. 19-22; 20-26. 

Environmental Testing Failures in Missile and 
Aircraft Equipment. H. J. Shapiro and 
Permut. Instruments & Automation, July, 1958, 
pp. 1,198, 1,199. Presentation of results of two 
studies made to determine the principal types of 
environmental failures and their causes. In- 
cludes investigation of electronic, electrical, 
hydraulic, and pneumatic equipment. 

The Way to Missile Reliability. Eric Burgess. 
Astronautics, Aug., 1958, pp. 36, 37, 66, 67. 
Discussion of a single facility for cryogenic, 
vibrational, and combined environmental testing 
of missile components. 


Causes of Equipment Failure. N. J. Shapiro 
and Lee Permut. Missile Des. & Devel., Aug., 
1958, pp. 16, 17,20. Presentation of test results 
of electronic, electrical, hydraulic, and pneumatic 
equipment for the purpose of determining en- 
vironmental failures and their causes. 


Durability Under Varying Stress. L. V. 
Toralballa. Aero/Space Engrg., Nov. 1958, pp. 
6-69. Presentation of an empirical or experi- 
mental method for analyzing the durability of a 
given piece of equipment. 


Flight Testing 


Recording Oscillographs in Aircraft and Mis- 
sile Testing. W. F. Johnson. Instruments & 
Automation, May, 1958, pp. 846, 847. Descrip- 
tion of the use of recording oscillographs in air- 
craft and missile testing to record strains, vibra- 
tions, temperatures, and engine performance and 
to detect causes of crashes. 


Warum Flugzeug-Testen. III. Wolfgang 
Spate. Flug-Revue, Sept., 1958, pp. 14-17. In 
German. Discussion covering the necessity of 
preliminary testing of aircraft and various types 
of flight and ground testing. 


Wind Tunnels 


Ricerche Sulle Oscillazioni di Velocita in una 
—_ Aerodinamica a Vena Aperta e Tentativi 
r Eliminarle. C. G. Pasquarelli. (Ric. S¢i., 
Oet., 1957.) Torino Polytech. Inst., Aero Lab. 
Monograph 418, Oct., 1957. 17 pp. In Italian. 


Synchros...another Kearfott capability | 
A open- 
SIZE 8 19- 
of tl 
Usit 
P 
The 
Sys! 
V.} 
Ro 
A 
Var 
on | 
Bla 
Twi 
Ma 
refs 
oR 
320 
pla 
ing 
act 
liar 
90: 
: bia 
bin 
De 
he 
01 
| 
> 
md 
co 
ay 
CORPORATION ch 
Ni 
19 
D 
bi 
ro 


| 


Investigation of the velocity fluctuation in an 
open-circuit wind tunnel and methods for its 
elimination. 


Speed Control of the R.A.E. 8 ft. High 


Speed Wind Tunnel. I, Il. J. A. Fox and G. 
H. A. Gunnell. Elec. Energy, July; Aug., 1958, 
pp. 270-274; 300-305. Description of the elec- 
tronic speed control of the 8 ft. high-speed wind 
tunnel. A mathematical analysis of the d.c. 
speed control loop is made. 


On the Length of Nozzles. J. T. 
Kenney and Ying-Nien Yu. J. Aero/Space Sci., 
Nov., 1958, p. 724. Description of a method used 
for the design of supersonic wind tunnels applied 
to hypersonic nozzles. 

A Note on the Temperature Transients in a 
Supersonic ‘‘Blow-Down’’ Wind Tunnel. L. E. 
Leavy. RAeS J., Aug., 1958, pp. 598, 599. 
Discussion of the effects of temperature transients 
on the constant Reynolds Number requirements 
of wind tunnels. 

Tube Wind Tunnel—A Special Type of Blow- 
down Tunnel. H. Ludwieg. (NATO AGARD 
Wind Tunnel Panel, Scheveningen, July 8-11, 
1957). Aero. Versuchsanstalt, Géttingen, Paper, 
1958. 16 pp. Description of a tunnel having a 
long cylindrical tube. The air in the tube is pre- 
accelerated by an expansion wave before entering 
the nozzle of the tube tunnel. 


Avro’s Mach 3.5 Tunnel; A New Intermittent 
Blow-Down Facility. Flight, July 11, 1958, pp. 
34, 35. (Also in The Engr., July 11, 1958, pp. 
64, 65.) 

A New Glow-Discharge Method for Flow 
Visualization in Supersonic Wind Tunnels. H. 
J. Bomelburg. J. Aero/Space Sci., Nov., 1958, 
pp. 727, 728. 

Development of the Calorimeter Heat Transfer 
Gauge for Use in Shock Tubes. P. H. Rose. 
(Avco Res. Lab. RR 17, Feb., 1958.) Rev. Sci. 
Instr., July, 1958, pp. 557-564. llrefs. USAF- 
sponsored investigation. 


The Influence of a Model on Plenum Chamber 
Indication of Mach Number in a Slotted Wall 
Wind Tunnel. L. C. Squire and A. Stanbrook. 
Gt. Brit. ARC CP 395, 1958. 6pp. BIS, New 
York, $0.45. 

A Turbojet Wind-Tunnel. F. R. C. Houns- 
field. Handley-Page Bul., Summer, 1958, pp. 
19-22. Description of the layout and operation 
of the Handley Page high-speed wind tunnel. 


A Mach 4 Rocket-Powered Supersonic Tunnel 
Using Ammonia-Oxygen as orking Fluid. 
A, B—Pressure Instrumentation. 

pendix C—One-Dimensional Gas Flow, and 
Properties for Ammonia-Oxygen 
System. R. W. Graham, E. C. Guentert, and 
Ss N. Huff. U-.S., NACA TN 4325, Sept., 1958. 

Pp. 


Rotating Wing Aircraft, Helicopters 


An Ex mportenatel Investigation of the Effect of 
Various Parameters Including Tip Mach Number 
on the Flutter of Some Model Helicopter Rotor 
Blades. Appendix—A Brief Study of Blade 
Twist as Influenced by Blade Pitch Angle, Dy- 
namic Pressure, Flutter and Divergence, and 
Mach Number. . W. Brooks and J. E. Baker. 
NACA TN 4005, Sept., 1958. 68 pp. 11 
refs. 

La Moto Aérienne Existe—C’est le Hiller 
“Rotorcycle.’’ Air Revue, June, 1958, pp. 319, 
320. In French. Description of the design, 

ration, and performance characteristics of the 
iller Rotorcycle. 

Saro’s First Turbine Helicopter. The Aero- 
plane, Aug. 8, 1958, pp. 197-201, cutaway draw- 
ing. Design, performance, and structural char- 
acteristics of a five-place helicopter. 


The Turbine Helicopter. I, II. Hollis Wil- 
liams. Flight; June 13; 27, 1958, pp. 792, 793; 

3, 904. Comparison between piston and tur. 
bine power plants and between fixed and free tur- 
ines. 


Vertol Unveils Twin-Turbine Model 107. E. 
J. Bulban. Av. Week, July 7, 1958, pp. 78-81, 84. 
Description of the design operation of the Vertol 
107 helicopter. Includes comparison with other 
helicopter types. 


Saunders-Roe P. 531. Flight, Aug. 8, 1958, 
Pp. 199-203, cutaway drawing. Design, 
ormance, and structural characteristics of a five- 

seat helicopter powered by a free-turbine engine. 


Britain’s Largest Conventional Helicopter. 
The Aeroplane, July 11, 1958, pp. 69-73. Pres- 
entation of design and ‘performance characteris- 
tics of the Westminster. 


Bristol 192; Europe’s Largest Military Heli- 
copter. Flight, Aug. 1, 1958, pp. 169-173, cut- 
away drawing. Design, structural, and systems 
characteristics of helicopters powered by two 
Napier Gazelle turbine engines. 


Westland Westminster. Flight, Aug. 15, 
1958, pp. 230-235, cutaway drawing. Develop- 
ment, design, and "performance characteristics of 
the twin- -engine transport helicopter. 


Gas Turbines for Helicopters. A. W. Morley. 
RAeS J., Sept., 1958, pp. 646-654. 15 refs. 
ssion of the design philosophy of gas tur- 
bines for helicopters. The differences between 
rotary and fixed wing turboshaft engines, and the 


installation of the gas turbine in helicopters are 
described. 

Helicopter Pilots’ Third Hand. Norman 
Olson. Aircraft& Missiles Mfg., Aug., 1958, pp. 
46-48. Description of the advantages and the 
operation of an automatic engine speed control 
unit. 

Stabilitatea Dinamica, in Zbor Orizontal, a 
Elicopterelor Avind Rotoare cu Pale Prinse Elas- 
tic de Butuc. Al. Marinescu. Stud. Cerc. Mec. 
Aplic., No. 1, 1958, pp. 63-82. In Rumanian, 
with summaries in French and Russian. In- 
vestigation in horizontal flight of the dynamic 
—— of helicopters having cantilever rotor 

ades. 


Safety 


Ditching Investigations of Dynamic Models 
and Effects of Design Parameters on eo 
Characteristics. L. J. Fisher and E. L. Hoff- 
man. U.S., NACA Rep. 1347, 1958. pp. 
Supt. of Doc., Wash., $0.30. 

Underwater Ejection; Investigating Methods 
of Escape from Submerged Aircraft. Flight, 
Aug. 8, 1958, pp. 195, 196. 


Space Travel 


La Conquista dello Spazio. Glauco Partel. 
Epoca, Jan. 19, 1958. 15 pp. Reprint. In 
Italian. Discussion covering the conquest of 
space, return to the Earth, space stations, and 
medical aspects of space ogy 

Derecho Interplanetario. G. Haley. Ing. 
Aero., May-June, 1958, pp. a9. In Spanish. 
Discussion of the legal aspects and problems of 
space navigation. 

First Manned U.S. Spacecraft: X-15 Design 
Details. Irwin Stambler. Av. Age, July, 1958, 
pp. 22, 23, 144-148. Design details and opera- 
tion of the first manned 

Ramifications of the Rocket. M. Marko- 
witz. Aircraft & Missiles Mfg., — 1958, pp. 
55, Discussion of propellants and super pro- 
pellants used in rocketry. The possibilities in- 
poe aie in the rocket as a chemical plant are de- 
seri 


Moon Refueling for Interplanetary Vehicles. 
K. R. Stehling. Av. Age, Aug., 1958, pp. 22, 23. 
Discussion on the feasibility of using the moon as 
a refueling base for interplanetary vehicles. 

S to Find Thermal Equilibrium in Space. 

E. Hess and A. E. Weller. Av. Age, Aug., 
Toss, pp. 174-181. Presentation of a simplified 
approach to determine the equilibrium tempera- 
ture of a space vehicle. 


An Application of Solar Radiation to Space 
Navigation. S. J. Press. Aero/Space Engrg., 
Nov., 1958, pp. 51-54. Examination of the 
feasibility | of determining range in space by means 
of a passive thermal radiation sensing System. 
The coordinate system to be employed is solar- 
centric. Distance from the sun at any instant is 
measured by analyzing the radiant power im- 
pinging on the sensitive elements of a thermal 
detector sensitive to a slight change in tempera- 
ture for its response. 


Halfway to Infinity—A Primer on Earth Satel- 
lites. J. R. eae’ and J. J. Taborek. Mach. 
Des., Aug. 7, 1958, pp. 22-25. Description of the 
basic relationships for satellite launching and orbi- 
tal motion. 


Einfiihrung in die Probleme und Méglichkeiten 
der Raumfahrt. Weltraumfahrt, June, 1958, pp. 
33-40. In German. Discussion covering the 
problems of space exploration, future possibilities, 
and the required scientific data. 

Satellites and Space Research. Sky & Tele- 
scope, May, 1958, pp. 332, 333. Description and 
performance characteristics of Vanguard I and 
Explorer III. Future moon exploration projects 
are discussed. 


Observing the Satellites. Sky & Telescope, 
July, 1958, pp. 458, 459. Description of Sputnik 
III and of its observation instrumentation. Di- 
mensions and performance characteristics of other 
satellites are given. 


Satélites Artificiales—Prélogo de la Conquista 
del Espacio. L. R. Tello. Rev. Nac. Aero., 
July, 1958, pp. 23-26. In Spanish. Discussion 
covering the problems of space exploration, in- 
cluding details of artificial earth satellites. 


Raketten en Ruimtevaart. Avia Vliegwereld, 
June 19, 1958, pp. 352, 353. In Dutch. Discus- 
sion of general problems of space travel. 


Meteor Jr. D. C. Romick. Aircraft & 
Missiles Mfg., Sept., 1958, pp. 49-53. Descrip- 
tion of the characteristics and the operation of a 
manned satellite. Factors such as propulsion, 
the various stages, and guidance and control are 
discuss 


Proj ont Vanguard Report No. 21: Minitrack 
Report No. 2: The Mark II Minitrack System. 

L. Easton. Brit. Interpl. Soc. J., May-June, 
1058, pp. 390-419. Discussion of the design, 
construction, and calibration of a satellite track- 
ing system. 

Din Teoria Zborului Cosmic. A. Birbdnescu. 
Rev. Transp., No. 6, 1958, pp. 267-271. In 
Rumanian. Calculation of velocities necessary 
for putting a satellite into orbit. 


Die sakularen und periodischen 
Bahn eines kiinstlichen Erdsatelliten. H. G. 
Krause. 7th Internatl. Astronautical ae 3 
Rome, Sept. 17-22, 1956, Paper. 585 pp. 17 
refs. In German. Study of the motion of an 
artificial earth satellite along an elliptic orbit, 
with a numerical determination of secular and 
periodic perturbations. 


Einige Ergebnisse der amerikanischen Satelli- 
ten Explorer 1 und 2. Weltraumfahrit, June, 
1958, pp. 45-47. In German. Evaluation of 
data obtained from the artificial earth satellites 
Explorer I and II. 


Betrachtungen zum neuen russischen Satelli- 
ten. Oscar Scholze. Flugwelt, July, 1958, pp. 
516, 518. In German. Comparative survey of 
American and Soviet satellite data. 


Avtomaticheskaia Laboratoriia v Kosmose. 
Radio, July, 1958, pp. 3-5. In Russian. Dis- 
cussion covering the third Soviet artificial satellite 
with a brief description of its instrumentation. 


Lo Sputnik III. Riv. Aero., July, 1958, pp. 
1,025, 1,026. InlItalian. Brief description of the 
Soviet satellite vehicle Sputnik III. 


Luftfahrttechnik, Aug. 15, 1958, 

p. ae In German. Brief description of the in- 
strumentation of the Soviet satellite Sputnik IIT. 


Sputnik III’s Guidance System. R. E. 
Stockwell. Missile Des. & Devel., Sept., 1958, 
pp. 12-14. Discussion covering the orientation 
equipment and the cooling system for Sputnik 
III. The four antenna types used and the ad- 
vantages of simplicity are also discu 


Structures 


Tipos de Remaches Ciegos Empleados en la 
Construccién de Aviones. J. W. Carrillo. Ing. 
Aero., July—Aug., 1958, pp. 35-45. In Spanish. 
Discussion of various rivet types used in aircraft 
construction. 


Bars & Rods 


Un Probléme aux Limites et ses Applications au 
Mouvement de Deux Fluides Visqueux en Con- 
tact, et a la Torsion d’une Barre non Homogéne. 
Lucian Dumitrescu and Cristian Stdnescu. Rev. 
Méc. Appl., No. 2, 1957, pp. 79-88. In French. 
Development of a method for the calculation of 
the plane motion of a viscous fluid in cylindrical 
ducts and application to the study of torsion of a 
nonhomogeneous bar. 


Sur la Torsion des Barres de Section Circulaire 
Avec Entailles. T.Oroveanu. Rev. Méc. Appl., 
No. 2, 1957, pp. 253-259. In French. Study of 
the torsion of notched bars having a circular cross 
section. 


Beams & Columns 


On the Theory of Uniformly Loaded Anisotropic 
Cantilever Beams. Hu Hai-Chang. Scientsa 
Sinica, Feb., 1957, pp. 21-31. Analysis in which 
the problem is reduced to a problem of flexure of 
cantilever beams loaded at the free ends and a 
problem of generalized plane deformation in 
succession. 


Coefficient Method for Determining Reactions 
and Bending Moments in Beams of Two and 
Three Equal Spans. R.H. Feng. Mach. Des., 
July 10, 1958, pp. 129-133 


Transient Temperature an Stress Distribu- 
tions in Beams. Stanley Goodman and S. B. 
Russell. U.S., NBS Rep. 3630, Aug. 20, 1954. 
34 pp. Description of a numerical method for 
ane two-dimensional transient heat flow in 

eams 


A Method of Iteration Applied to Beams Rest- 
ing on Springs. Gunnar Karrholm. Chalmers 
Hogskolas Handlingar No, 199, 1958. 50 pp. 
17 refs 


The Compressive Creep Buckling of Metal 
Columns. V—Cyclic Loading. Appendix I— 
Tabulation of Column Creep Test Results. 
Appendix Il1—Methods for Determining Initia 
Column Imperfection. Appendix III—Me- 
chanical Properties of Materials. A. Rudnick, 
R. L. Carlson, and G. K. Manning. USAF 
WADC TR 52- 251, Pt. V [AD 155604], June, 
1958. 61 pp. 


Connections 


How to Calculate Stresses in Adhesive Joints. 
H.A. Perry. Prod. Eng., July 7, 1958, pp. 64-67. 


Cylinders & Shells 


On a Method for Solving the Problem of Thin 
Shells. V. Visarion. Rev. Méc. Appl., No. 2, 
1957, pp. 225-236. 11 refs. Development of a 
Shells. method of solution for the problem of thin 
shells 

bg uilibrium Equation in Oblique Coordinates 
for Shells of Constant Thickness. Aurel Beles 
and Mircea Mihailescu. Rev. Méc. Appl., No. 2, 
1957, pp. 205-224. 12 refs. Derivation of 
analytical expressions of the general equilibrium 
equations for shells of constant thickness. 
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O Teorie a Structurilor Subtiri Ortotrope 


Nesimetrice Fata de Suprafata Mediana. A. 
Petre and L. Librescu. Stud. Cerc. Mec. Aplic., 
No. 1, 1958, pp. 201-214. In Rumanian, with 
summaries in French and Russian. Development 
of a theory on thin orthotropic shells. 

Ob Uchete Szhimaemosti Materiala pri Opre- 
delenii Nizhnikh Kriticheskikh Nagruzok. E. I 
Grigoliuk. AN SSSR Old. Tekh. Nauk Izv., 
May, 1958, pp. 104, 105. In Russian. Com- 
parative evaluation of previously obtained results 
on the plastic stability of thin cylindrical shells. 

Curves Find Bending and Torsion Strength of 
Thin-Walled Cylinders. Irene Kusmiss. Prod. 
Eng., July 21, 1958, pp. 85, 87. 

Die Auswélbungen der Kreisringmembran 
unter hydrostatischem Druck. I]—Inhomogener 
Spannungszustand. K. Karas. IJng.-Arch., No. 
3, 1958, pp. 157-180. In German. Study of the 
camber of circular cylindrical shells under hydro- 
static pressure covering the case of inhomogeneous 
state of stress. 


Die Spannungsverteilung in der Haut eines 
kugelférmigen Behilters bei _tangentialer 
Krafteinleitung durch aquidistante Stiitzen in 
einem beliebigen Breitenkreis nach der Mem- 
brantheorie. F.-J. Mainzer. Ing.-Arch., No. 2, 
1958, pp. 81-92. In German. Results of an 
investigation covering the stress distribution in 
the skin of a spherical shell. 


Elasticity & Plasticity 
The Practical Significance of Limit Analysis. 
P. G. Hodge, Jr. J. Aero/Space Sci., Nov., 1958, 
pp. 724-726. ONR-sponsored investigation cov- 


ering the significance of the perfectly plastic 
limit load for various materials. 


The Dependence of Stress Distribution on 
Elastic Constants. Margery Clutterbuck. Brit. 
J. Appl. Phys., Aug., 1958, pp. 323-329. 12 refs. 
Inv estigation of the ‘effect of elastic constants on 
certain stress distributions using the photoelastic 
technique. A comparison of experimental and 
theoretical results is made. 


Il Metodo delle Forze Bilanciate nella Scienza 
e nella Tecnica. Luigi Broglio. Cen. Consult. 
Stud. Ric. Aero. Mil., Monogr. Sci. Aero., Ser. III, 
Dec., 1957. 134 pp. In Italian. AFEOARDC- 
supported description of the basic concepts of the 
equilibrium method, application to typical struc- 
tural problems, and presentation of illustrative 
examples. 

Begriindung einer auf Kristallplastizitat beru- 
henden mathematischen Plastizitatstheorie. H. 
Lippmann. Ing.-Arch., No. 3, 1958, pp. 187-197. 
22 refs. In German. Development of a mathe- 
matical theory of plasticity based on the plastic 
properties of crystals. 

O Zavisimosti Mezhdu Tensorami Napriazhenii 
i Skorostei Deformatsii v Obshchem Sluchae 
Bol’shikh i Malykh Deformatsii. G.I. Gurevich. 
AN SSSR Doki., June 11, 1958, pp. 987-990. In 
Russian. Determination of the relationship be- 
tween tensors of stress and deformation rate in 
the general case of large and small deformations. 


Internal Friction in the Process of Plastic 
Deformation of Metals. Ké T’ing-Sui, Yung 
Pao-Tsui, and Chang Chao-Yuan. Sci. Rec., 
Aug., 1957, pp. 37-42. Description of an ap- 
pret for measuring the low frequency internal 

iction during the process of plastic deformation 
at temperatures either higher or lower than the 
room temperature, and presentation of experi- 
mental results. 

Der axiale plastische Stoss. F. Bollenrath and 
A. Troost. ZFW, July, 1958, pp. 193-198. In 
German. Discussion of the propagation of 
waves of plastic strain in long rods under axial 
tension or compression in accordance with the 
known theory. The limits of this theory are 
discussed, and possibilities of an extension are 
given. 


Sur une Méthode d’Approximation des Condi- 
tions Aux Limites dans le Cas du Probléme Plan 
de la Théorie de 1’Elasticité. P. P. Teodorescu. 
Rev. Méc. Appl., No. 2, 1957, pp. 237-252. 12 
refs. In French. Development of a method of 
approximation covering the boundary conditions 
for the problem in the theory of elasticity. 


Plates 


Plates with Discontinuous Supports. I, II. 
H. Zorski. (Arch. Mech. Stosowanej, No. 3, 
1958.) Acad. Pol. Sci. Bul., No. 3, 1958, ‘pp. 
127-140. 10 refs. 


Influence Functions of Elastic Plates Divided in 
Strips. Gunnar Karrholm. Chalmers Tek. Hégs- 
kolas Handlingar No. 201, 1958. 18 pp. 


K Teorii Izgiba Anizotropnykh Plastinok. 
S. A. Ambartsumian. AN SSSR Otd. Tekh. 
Nauk Izv., May, 1958, pp. 69-77. 10 refs. In 
Russian. Development of a theory on bending 
of anisotropic plates based on certain assumptions 
differing from the classical theory. 

Equilibrium, Buckling and Vibration of a 30°- 
60°-90°-Triganular Plate Simply Supported at the 
Edges. Pan Lih-Chow. Scientia Sinica, June, 
1957, pp. 347-379. 23 refs. 


The Flexure of Infinite Rectangular Plates of 
Varying Thickness. H. D. Conway. I[ng.- 
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Arch., No. 2, 1958, pp. 143-145. Investigation 
of the bending of a rectangular cantilever plate of 
varying thickness, clamped along a longer edge 
and bent by any system of loading applied to a 
parallel but otherwise free edge. 


Plates, Stiffened 
15 ge Compared. Prod. Eng., 
July 21, 1958, pp. 82, 83. Presentation of test 


results showing yee differences among vari- 
ous designs of stiffened sheet-metal plates. 


Plates with Holes 


Elastic Distortion of a Cylindrical Hole by 
Tangential Tractions Varying with Depth on the 
Inner Boundary. P. Chattarji. J. Tech., 
Dec., 1957, pp. 141-144. Analysis of problems of 
elastic distortion of a cylindrical hole in a large 
thick plate by tangential tractions varying linearly 
and quadratically with depth, respectively. 


Einfluss eines Kreisloches auf die Durch- 
biegung einer diinnen Halbebene. O. Tamate. 
Ing.-Arch., No. 3, 1958, pp. 181-186. In Ger- 
man. Study of the effect of a circular hole on the 
buckling of a thin half plane. 


Rings 


The Elastic Problem of a Homogeneous Circu- 
lar Ring Acted Upon by ape Spaced Concen- 
trated Twists of Equal Magnitude. I. Malkin. 
Ing.-Arch., No. 3, 1958, pp. 198-211. 


Sandwich Construction 


Sandwichbauweisen mit Metallwabenkernen. 
E. Litz. Luftfahritechnik, July 15, 1958, pp. 194— 
201. 12refs. In German. Discussion of metal 
honeycomb sandwich structures for aircraft 
application with details of their development, 
testing, and specific requirements. 


Testing Methods 


Photoelastic Determination of Stress Concentra- 
tion Factors Caused by a Single U-Notch on One 
Side of a Plate in Tension. A.G. Cole. RAeS 
J., Aug., 1958, pp. 597, 598. Description of tests 
for the determination of stress concentration, 
with a description of the two methods used. 


A Photoelastic Technique for Strain Measure- 
ment on Flat Aluminium Alloy Surfaces. H. 
Fessler and D. J. Haines. Brit. J. Appl. Phys., 
July, 1958, pp. 282-287. Description of a tech - 
nique for bonding layers of an epoxy resin on flat 
aluminum alloy surfaces. The different types of 
reflection polariscopes are discussed, and the 
strain fringe values for the reflecting layer and 
the adhesive are estimated. An example de- 
scribing the application of the method is also 
given. 


Thermal Stress 


Thermal Stresses in Design. III—Basic Con- 
cepts of Fatigue in Ductile Materials. S. 
Manson. Mach. Des., Aug. 7, 1958, pp. 100- 
107. 11 refs. Discussion on the fundamental 
aspects of thermal-stress fatigue of completely 
constrained specimens. Stress-strain mecha - 
nisms, metallurgical aspects, and failure by plastic- 
strain cycling are described, and a quantitative 
analysis is made. 

Thermal Stresses in Design. V—lInterpreta- 
tion of Fatigue Data for Ductile Materials. 
S. S. Manson. Mach. Des., Sept. 4, 1958, pp. 
126-133. 13 refs. 

Thermal Stresses in Plates. M. J. Forray. 
J. Aero/Space Sci., Nov., 1958, pp. 716, 717. 
Determination of stresses in a traction-free bulk- 
head subjected to a general two-dimensional 
temperature distribution. 


Thermal! Stresses Due to a Nucleus of Thermo- 
Elastic Strain in an Elastic Semi-Space, Con- 
taining a Hemispherical Pit at a Free Surface. 
J. Ignaczak. Acad. Pol. Sci. Bul., No. 3, 1958, 
pp. 151-158. 

Wiarmespannungen in mit 
temperaturabhangigen Stoffwerten. R. Trostel. 
Ing.-Arch., No. 2, 1958, pp. 134-42. In German. 
Calculation of thermal stress in hollow cylinders 
whose material values depend upon temperature. 

Napriazheniia v Simmetrichno Nagretoi Sferi- 
cheskoi Obolochke, Mekhanicheskie Svoistva 
Kotoroi Zavisiat ot Vremeni i Temperatury. 
M. I. Rozovskii. AN SSSR Dokl., May 11, 
1958, pp. 265-268. In Russian. Calculation of 
stresses in a symmetricallv heated spherical shell 
whose mechanical properties vary with time and 
temperature. 


Wings 


Interior of a Crescent. 
Handley-Page Bul., Autumn, 1958, pp. 11-16, 
cutaway drawings. Design details of the Hand- 
ley Page Victor wing and tail group. Discussion 
includes load considerations, production tech- 
niques, fail-safe design features, and materials 
selection. 


R. H. Sandifer. 


Under the Victor’s Skin. The Aeroplane, 
Sept. 5, 1958, pp. 378-380, cutaway drawing. 


Thermodynamics 


On the Temperature of a Flat Plate Across 
Which Flows a Reacting Gas Mixture. E. P. 
Vaulin. Sov. Phys.-Tech. Phys., July, 1957, pp. 
1,390-1,396. Translation. Study of the prob- 
lem for the case of a steady laminar gas stream 
reduced to the solution of a set of boundary-layer 
equations. 

O Prvem in Drugem Glavnem Zakonu Termo- 
dinamike. Zoran Rant. Strojniski Vestnik, No. 
3/4, 1958, pp. 57-59. In Slovene. Evaluation 
of the first and second main theorems of thermo- 
dynamics. 


Combustion 


Eleventh Quarterly Technical Status Report on 
Non-Stationary Surface Combustion Studies. 


D. Bitondo. ADC Rep. 410/R-14/34, Mar. 15- 
June 15, 1958. 4 pp. AFOSR-sponsored inves- 
tigation. 


Uber die Lange der Difiusionsflamme bei 
gasférmigen sowie zerstéubten fliissigen und 
festen Brennstoffen. BWK, Aug., 1958, pp. 
367-369. In German. Determination of the 
length of diffusion flames with gaseous and atom- 
ized liquid and solid fuels. 

Issledovanie Goreniia Dvizhushcheisia Od- 
norodnoi Smesi Gaza. V. N. Konstantinesku. 
Rev. Méc. Appl., No. 2, 1957, pp. 43-68. In 
Russian. Presentation of experimental results 
on the combustion of a moving homogeneous gas 
mixture. 

Approximate Solutions of Transient and Two- 
Dimensional Flame Phenomena: Constant- 
Enthalpy Flames. D. B. Spalding. Royal Soc. 
(London) Proc., Ser. A, June 24, 1958, pp. 352- 
372. 10 refs. AFEOARDC-sponsored presen- 
tation of some approximate means of predicting 
transient flame phenomena. Problems  dis- 
cussed are those in which the volumetric reaction 
rate is a function of temperature alone, and in 
which the gas is either at rest or in uniform motion. 


Heat Transfer 


Approximation of the Eigenvalues for Heat 
Transfer in Turbulent Tube Flow. R. D. Cess. 
J. Aero/Space Sci., Nov., 1958, pp. 723, 724. 

Warmeiibergang bei der Filmkondensation 
reiner Dampfe an lotrechten Wanden. H. 
Brauer. Forschung Gebiete Ing., Ausg. A, No. 4, 
1958, pp. 105-117. 18 refs. In German. Sur- 
vey of previous investigations and presentation of 
theoretical results on heat transfer laws for film 
condensation on vertical surfaces. 

Use of Capacitor Discharges to Produce High 
Temperature, High Pressure Air. D. E. Blox- 
som, Jr. Jet Propulsion, Sept., 1958, pp. 609-614. 
12 refs. Description of an electrical spark gas dis- 
charge technique, using condensers, which has 
been applied to heat air to 9,000°K. and 40,000 
psi at close to 100 per cent energy transfer effi- 
ciency. 


VTOL & STOL 


European Vertical and Short Take-Off Aircraft. 
Interavia, July, 1958, pp. 698, 699. 

Pg Supported Vertical Take-Off Aircraft. 

T. Hewson. Shell Av. News, Aug., 1958, pp. 
eh 19. Discussion of the feasibility of building a 
long range, high altitude, supersonic transport 
VTOL aircraft. Various aspects such as engine 
layout, flight plan, and landing are described. 

Operating from Roads and Fields: The United 
States Arsenal of VTOL and STOL Aircraft. 
Interavia, July, 1958, pp. 692-697. 

Senkrecht in die Zukunft. Derek Harvey. 
Flug- Revue, Aug., 1958, pp. 9-11. In German. 
Survey of various VTOL and STOL types. 

Fairey Rotodyne; Progress Report on the 
British Vertical Take-Off Airliner. Shell Av. 
News, July, 1958, pp. 18-23. 

Minimum Runway Length for an STOL Air- 
craft. E. M. Shoemaker. J. Aero/Space Sci., 
Nov., 1958, pp. 720, 721. Evaluation of the 
optimum climb capability for the class of STOL 
aircraft equipped with a variable thrust vector 
device. 

S.N.E.C.M.A. C-450 ‘‘Coléoptére.’’ Air Re- 
vue, July, 1958, p. 383. In French. Brief 
description of the SNECMA C-450 Coleopter. 

““Coleopter’? C450—Das erste Ringfliigel- 
flugzeug fiir Lotrechstart und -landung. Lufl- 
fahrttechnik, Aug. 15, 1958, pp. 225, 226. In 
German. Description of the annular wing aif- 
craft Coleopter C450. 

Neue militirische und zivile Coleopter-Pro- 
jekte des BTZ. Flugweli, Aug., 1958, pp. 583, 
584. In German. Description of the military 
and civil versions of the Coleopter aircraft. 

Asupra Deflectarii unei Vine Libere de Curent. 
N.N. Patraulea. Stud. Cerc. Mec. Aplic., No.1, 
1958, pp. 51-62. In Rumanian, with summaries 
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ias News 


Corporate Member News 


e Aerojet-General Corp. has announced 
the appointment of William O. Wetmore 
as Special Assistant to William L. Rogers, 
Vice-President—Azusa Operations. 
Thomas F. Rocco has been named Cor- 
porate Field Service Base Manager at 
Cape Canaveral. Walter L. Tann has 
been appointed Special Assistant to the 
Vice-President and General Manager. 
Sidney C. Argyle has been named head of 
the new Optics Department, Avionics Div. 
e Aluminum Co. of America has named 
William L. Fink to the newly created posi- 
tion of Scientific Coordinator, Alcoa 
Research Laboratories. He had _ been 
Chief of the labs’ Physical Metallurgy 
Division. 

e American Airlines, Inc., has named 
Richard F. Gardiner Manager, Manage- 
ment Development, Personnel Depart- 
ment. George A. Harris has been ap- 
pointed Director of Purchasing Division. 

e American Bosch Arma Corp. has an- 
nounced the appointment of Clifford A. 
Sharpe as Senior Vice-President. 

e Beech Aircraft Corp. has announced the 
election of John A. Elliott to the firm’s 
Board of Directors, succeeding C. C. 
Pearson who resigned. 

Bendix Aviation Corp... . Pacific Divi- 
sion reports that the AMB is evaluating 
its Bendix-Decca navigator system as an 
aid in helicopter flight. The system has 
reportedly been purchased by major heli- 
copter airlines in New York, Los Angeles, 
and Chicago. It has been in use in 
Europe for some time. 

@ The Bristol Aeroplane Co. (U.S.A.) Inc. 
and Aerojet-General have formed a sub- 
sidiary company, Bristol-Aerojet, Ltd., 
and will pool their “solid rocket motor 
technologies,”” according to an announce- 
ment from Bristol. A factory will be built 
in England to develop, manufacture, and 
test solid rocket motors and propellant 
formulation and castings, the announce- 
ment said. Sir Reginald Verdon Smith, 
Bristol Chairman, will be Chairman of the 
new firm. 


© Douglas Aircraft Co., Inc., has organized 


‘a new Product Reliability Subdivision 


with W. L. Whittier as Product Reli- 
ability Manager. Under the new group 
will be the Departments of Quality Con- 
trol and Materials-Process Engineering and 
a new Manufacturing Reliability Assur- 
ance Department. 

© Eastern Air Lines, Inc., reports that it 
has ordered a ‘‘7070” electronic data proc- 
essing system from IBM for installation 
at Miami. 

© Fairchild Engine and Airplane Corp. ... 
Guided Missiles Division has named 
Hamilton O. Hauck Director, Technical 
Department. He had been Director, 
Guided Missiles Division, BuAer. The 
firm also announced the formation of a 
new Applied Science Division, headed by 
Warren R. Smith, General Manager, for 
long-range planning and engineering serv- 
ice for the parent corporation. 

General Dynamics Corp... . Convair 
Division reports that five 880 airliners 


are in major assembly fixtures or moving 
down the production line in San Diego. 
The division also has announced activa- 
tion of Datafax Instruments, a new pro- 
gram to design, develop, and produce a 
line of specialized mechanical and elec- 
trical instruments and instrument sys- 
tems. Egon E. Muehlner, formerly a 
design specialist for both Convair-San 
Diego and Convair-Astronautics, has 
been named Datafax Project Engineer. 

e@ General Electric Co. reports that its 
CJ-805-3 commercial jet engine has 
received its CAA final-type certificate. 
The firm’s Everett, Mass., plant, formerly 
operated by the Small Aircraft Engine 
Department, is now under the control of 
the Production Engine Department. The 
Air Force Sales Unit in the Heavy Mili- 
tary Electronics Department has set up an 
Advanced Development Sales organiza- 
tion, with C. W. Cowing as Manager. 

e ITT Laboratories, a Division of Inter- 
national Telephone and Telegraph Corp., 
has announced the appointments of Donald 
F. Wentzler as Director, Planning and 
Organization, and Edward J. Felesina as 
Director of Public Relations and Adver- 
tising. 

@ Johns-Manville Corp. has proposed a 
merger with L. O. F. Glass Fibers Co. on 
the basis of one share of its common stock 
for 2!/, shares of the glass company’s 
common stock. 

e Kollsman Instrument Corp. has an- 
nounced the promotions of Wesley C. 
Bonn to Assistant to the President in 
charge of Customer Relations and Adver- 
tising, and Henry N. Droge to General 
Sales Manager. 

Lockheed Aircraft Corp... . Georgia 
Division has announced the appointment 
of Robert D. Roche as Operations Re- 
search Division Manager. 


@ Marquardt Aircraft Co. has announced 
acquisition of Associated Missile Products 
Co.,an AMF division. It will be operated 
as the Marquardt Pomona Division. J. 
M. Norris has been named Factory Man- 
ager of the firm’s Ogden, Utah, ram-jet 
manufacturing facility. 

e North American Aviation, Inc., has 
announced the formation of Aero-Space 
Laboratories in its Missile Division. 
The labs are headed by the division’s 
Chief Scientist, E. R. van Driest (M), 
and will be responsible for basic and 
creative research activities. Assisting Dr. 
van Driest in organizing the labs are 
Harold Bell (M), former Chief of Techni- 
cal Sciences, and Manuel Sanz, former 
Chief Laboratory Scientist. One of the 
first steps to be taken will be the forma- 
tion of a satellite information center. 

e Pesco Products Division, Borg-Warner 
Corp., has established a new branch sales 
office in New York with Joseph A. Wilson 
as Manager. 


e@ The Ramo-Wooldridge Corp. ... Space 
Technology Laboratories, Inc., has four 
new members on its Board of Directors: 
Louis G. Dunn, President and General 
Manager; Ruben F. Mettler, Vice-Presi- 


dent and Assistant General Manager; 
James T. Brown, Vice-President, Mellon 
Vational Bank; and Samuel E. Gates, 
attorney with Debevoise, Plimpton and 
McLean. ... The Thompson-Ramo-Wool- 
dridge Products Co. has named Thomas 
M. Stout Manager, Process Applications 
Department, Engineering Division. 
e Simmonds Aerocessories, Inc., has an- 
nounced the election of Geeffrey R. Sim- 
monds as President and a Director. 
@ Socony Mobil Oil Co., Inc., reports it 
will use a new high-pressure system at 
Lisbon, Beirut, and Dakar for refueling 
jets at the rate of 1,200 g.p.m. 
@ Thiokol Chemical Corp. has announced 
the appointment of Charles E. Hunter 
as Special Assistant to the President. 
He formerly was General Manager, Hunter 
Bristol Corp. 
® United Air Lines, Inc., reports construc- 
tion of a building to house jet-engine test 
facilities at the company’s San Francisco 
Maintenance Base. The building will 
have two test cells, a control room, and 
other facilities in an area of 9,560 sq.ft. 
The firm also says it has put into opera- 
tion the world’s first jet aircraft simulator 
for airline use at its Denver training center. 


® United Aircraft Corp. has named Leete 
P. Doty Assistant General Manager, 
Sikorsky Aircraft Division. He had been 
a senior production executive at Pratt & 
Whitney Aircraft Division. This divi- 
sion reports that the Air Force has ex- 
tended J-57 overhaul time from 1,000 to 
1,400 hours on the B-52 and from 800 to 
1,400 hours on the KC-135. 


@ Vard, Inc., announced that it had received 
six of 14 machine tools that are being added 
to its Pasadena facilities as part of the 
firm’s modernization program. The pro- 
gram also includes the building of special 
facilities for on-site test programs and 
the partial rearrangement of plant layout 
to improve production efficiency. 


® Vertol Aircraft Corp. has elected the 
following vice-presidents: James N. 
Davis, Hamilton W. Lord, and Vergil J. 
Wiltse. Mr. Davis will handle Govern- 
ment operations; Mr. Lord, also Treas- 
urer, handles finances; and Mr. Wiltse, 
industrial relations. 


e@ Vickers, Incorporated has named 
Charles D. Scribner to fill the newly 
created post of Vice-President for Per- 
sonnel. The firm also announced that 
its 8th Annual Hydraulics Conference was 
held at Detroit, November 12-14. 


@ Vitro Corp. of America and Koppers Co., 
Inc., have announced the signing of a 
“joint venture’ agreement to enable 
Vitro Laboratories and Koppers’ Metal 
Products Division to undertake all phases 
of weapon systems work from research 
and development through large-scale man- 
ufacture. 


© Westinghouse Electric Corp. has dem- 
onstrated an electric power station de- 
signed for use on the moon. This was 
done under the auspices of the firm’s new 
Astronautics Institute headed by Peter 
Castruccio of the Air Arm Division. 
Theory, design, and construction of the 
model were performed by scientists of the 
Applied Research Laboratory, Electronic 
Tube Division. 
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tas News 


IAS Sections 


Dayton-Cincinnati Section 
707 Jet Transport 
Derives From Bomber 


Maynard L. Pennell, Chief Engineer, 
Transport Division, Boeing Airplane Co., 
presented a comprehensive review of 
“The Boeing Family of Jet Transports” 
on September 25. 

Mr. Pennell, original project engineer 
on the 707 jet transport, traced develop- 


ment of the aircraft from the B-47 bomber, 
through the B-52 and KC-135 tanker. 

His presentation included movies of 
various military aircraft flight tests and 
colored slides showing the performance of 
several versions of the 707. 

In a discussion period following his 
talk, Mr. Pennell answered many questions 
about the 707’s commercial operation. 


Davin F. JAMISON 
Secretary 


AIRCRAFT 
COMPONENTS 


PORTABLE 


Small Motor... BiG idea 


FOR YOUR MOTOR-DRIVEN PRODUCT 


This motor is representative of the many Lamb Electric motors 
Specially engineered to provide: 


, (1) the dependable power and smooth, efficient operation 


required for top product performance. 


(2) the low weight and compactness required for easy 


portability and good product appearance. 


: These advantages are standard with Lamb Electric Motors, at no 
f increase in cost, because our plant is equipped and organized to 
custom manufacture on a volume basis. May we demonstrate? 


THE LAMB ELECTRIC COMPANY 


A Division of American Machine Pot Metals, Inc. 
In Canada: Lamb Electric—Division of S 


Circuit breaker 
actuator motor. 
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KENT, OHIO 


Impact concrete 
drill motor. 


pany Ltd.— Leaside, Ontario 


Turbine for canister-type 
vacuum cleaner. 
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os Angeles Section 


Three Meetings 
Held in September 


The process by which roughness causes 
‘“‘Boundary-Layer Transition’? was ex- 
plained by A. M. O. Smith at the Sep- 
tember 23 specialist meeting. His talk 
was based upon a work undertaken with 
D. W. Clutter to determine the smallest 
height of roughness capable of affecting 
transition. 

Once the flow model was understood, 
extension of the low-speed results to the 
supersonic problem became straightfor- 
ward. The effects of various types of 
roughness were also discussed. 
> New officers installed at the September 
18 meeting were Chairman, M. J. Abzug; 
Vice-Chairman, R. G. Fuller; Secretary 
H. R. Saffell; and Treasurer, D. A 
Justice. 

Brigadier General E. F. Easterbrook, 
Director, Army Aviation, described the 
mission of ‘‘Army Aviation’? and outlined 
the Army’s role in warfare. He made a 
strong plea for the use of mission rather 
than aircraft weight as the criterion for 
limiting Army aviation. 
> ‘‘Test Facilities’? for the study of 
aerodynamic and thermodynamic prob- 
lems associated with hypersonic flight 
through air were reviewed by Dr. Toshi 
Kubota at the September 9 meeting. He 
classified facilities for hypersonic aero- 
dynamics according to types of driving 
mechanism, methods of heating the work- 
ing fluid, and duration of flow and com- 
pared their characteristics. 


H. R. SAFFELL, Secretary 


Texas Section 


Management Team 
Needs Technical People 


C. J. McCarthy, Board Chairman, 
Chance Vought Aircraft, Incorporated, 
spoke on ‘‘Aviation Economics’’ at the 
September 19 dinner meeting. 

Mr. McCarthy pointed out that on both 
a national and a company scale it is 
impossible to use all of the ideas suggested 
by engineers and scientists because of the 
excessive costs involved. He stressed the 
importance of integrating technical people 
into decision-making areas of the company 
so that promising ideas may be retained. 

Mr. McCarthy said that profits of 
the aviation industry have been, and are, 
consistently below those of other indus- 
tries. He said that military contracts 
were becoming more difficult and re- 
strictive and expressed the hope that the 
controversial excess profits renegotia- 
tion act would not be extended beyond the 
middle of 1959. 


VERNON A. LEE, Secretary 


Tulsa Section 


Heating Causes and 
Effects Discussed 


Frank J. Lyon, Senior Engineer in the 
Aero-Thermo Research Group at North 
American’s Columbus Division, discussed 
‘‘Aerodynamic Heating’’ on September 9. 
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Investigate these 


DESIGN 
Openings with 
a Future 


The Advanced Design Depart- 
ment of Bell Aircraft’s Space 
Flight and Missiles Division is 
offering challenging, long range 
opportunities for qualified en- 
gineers to participate in the de- 
velopment of advanced missile 
programs. 


Current requirements call for 
group leaders and senior tech- 
nical specialists in varied fields. 
Assignments will include re- 
sponsibility for complete analy- 
ses and analyses methods, test 
programs, proposals and design 
duties together with initiating, 
performing and directing work 
on the highly advanced and 
difficult problems encountered. 


GROUP LEADER— PERFORMANCE— 
to direct the activities of group respon- 
sible for prediction of aerodynamic 
performance characteristics. BS with 
MS desired and 7-12 years applied ex- 
perience. 


SENIOR TECHNICAL SPECIALIST— 
STABILITY AND CONTROL—for ana- 
lytical or design assignments in the field 
of aerodynamic stability and control 
with possible responsibility for com- 
plete projects. BS with MS desired and 
5-10 years progressive and related ex- 
ovwez with at least 3 years in major 
eld of specialization. 


SENIOR TECHNICAL SPECIALIST— 
PERFORMANCE—for analytical or de- 
sign assignments in the field of aero- 
dynamic performance with possible 
tesponsibility for complete projects. 
BS with MS desired and 5-10 years 
progressive and related experience with 
at least 3 years in major field of specia- 
lization. 

Salaries are commensurate with your 
background. Good living and working 
conditions prevail with liberal benefits. 


Write: 
SUPERVISOR, ENGINEERING 
EMPLOYMENT, DEPT. A-60 
BELL AIRCRAFT CORPORATION 


BUFFALO 5, NEW YORK 


Through a description of the physical 
phenomena occurring on the surface of 
moving bodies, Mr. Lyon explained the 
causes and effects of aerodynamic heating. 
Transient and equilibrium temperatures 
were illustrated, and methods for maintain- 
ing these temperatures below desired 
limits were outlined. 

ALLAN M. McCaskILi 
Recording Secretary 


Washington Section 


NASA Planning 
Given Early to IAS Members 


The first public announcement of the 
NASA’s space plans came in a talk en- 
titled ‘‘A General Review of the NASA 
Space Program’’ by Edgar M. Cortright 
before this Section on September 9. Mr. 
Cortright is Chief, Plasma Physics Branch, 
Lewis Research Center. 

He was introduced by Abe Silverstein, 
NASA Director of Space Flight Develop- 
ment, who said extension of basic 
knowledge of the universe will be NASA’s 
most important goal. Dr. Silverstein also 
said the gains that will be made will more 
than compensate for the cost of the pro- 
gram. 

Mr. Cortright described NASA’s initial 
steps as a structure on which to hang the 
integral pieces necessary to build a solid, 
complete program. He said NASA will 
take over and extend the IGY Explorer 
and Vanguard projects. Areas under 
study include satellites of 100 to 120 lbs., 
200-Ib. satellites with stabilized platforms, 
and 300-lb. satellites with spin stabiliza- 
tion. These devices will be used to obtain 
data on the amount of hydrogen and 
cosmic dust in space and for astronomic 
observations. 

The program also calls for various space 
probes with plans for three Thor-Able and 
two Juno II lunar shots. Early manned 
space flights will probably use a relatively 
simple capsule, existing ICBM hardware, 
and known techniques developed from 
ballistic and re-entry testing programs. 

A vigorous program creating advanced 
components is needed to continue the 
space program, he said. New propulsion 
units must be developed including large 
boosters for initial launching and small 
rockets for maneuvering inspace. Nuclear 
fission units are in the first model design 
stage. A large booster of one million or 
1.5 million lbs. thrust is needed, but for 
this type of unit conventional fuels are 
inadequate. But with promising high- 
energy fuels, up to fifteen times more 
payload will be possible on a moon landing 
flight. 

Mr. Cortright discussed several types of 
auxiliary power systems that might meet 
auxiliary power requirements. These in- 
cluded guidance systems for initial, mid- 
course, and terminal phases of flight and 
radio communications systems. He said 
radio messages may be sent from Mars at 
reasonable levels of power by using slow 
transmission and coding techniques. 

He also pointed out the need for special 
vehicles to test related hardware from the 
fields of meteorology, biology, astronomy, 
and vehicle control. 


QUENTIN J. Goss, Secretary 
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{AMERICAN SOCIETY FOR METALS, BOOK DEPT. NO. By 
Technical & Engineering Book Information Service 

| 7301 Euclid Avenue, Cleveland 3, Ohio | 
| Please send __ copy(s) of | 
| “Metals for Supersonic Aircraft and Missiles” | 

© Billme OC Bill my firm 

| Enclosed is: 0 Cash (© Check © Money Order | 
| D Send me the new ASM Book Catalog | 
| 
| 
| 
| | 


Name 


Street 
City and State 


Firm 


Title 


WHAT HAPPENS TO METALS 
AT SPEEDS OVER MACH 4.5? 


Designers and Metallurgists challenged by the 
problems of hurling metals into the thermal 
thicket will find this timely ASM volume an 
indispensable guide. 

“METALS FOR SUPERSONIC AIRCRAFT 
AND MISSILES”is comprehensive data pre- 
sented at the Albuquerque Conference on Heat 
Tolerant Metals for Aerodynamic Applications 
sponsored by the ASM and the U. of N: M. 
Subjects relating to 
high-temperature en- 


vironments previous- A BOOK FOR 
ly unknown, oF iof SPECIALISTS IN: 
merely theoretical in- 
terest, are discussed Aerodynamics 
by 22 authors in 12 | Ceramics and Cermets 
chapters, 432 pages 
and 5 appendices Electronics 
— comprehensive Heat Flow 
subject index). 
This authoritative, High-temperature Properties 
up-to-the-minute | Lubrication 


documentation of the 
problems facing met- 
allurgy, design, fabri- 
cation, and testing 
belongs in your li- 
brary for study and 
reference. Order now. 


Price $7.50 Post Paid 


Material Procurement 
Mechanical Structures 
Protective Metallic Coatings 
Thermodynamics 

Vibrations 


CHALLENGING OPPORTUNITIES 
in RESEARCH and DEVELOPMENT 
for 
MECHANICAL 
DESIGN ENGINEERS 


Mechanical Engineers experienced 
in mechanical design for packaging 
electronic equipment to meet en- 
vironmental conditions. 


FLUID MECHANICS ENGINEERS 


ngineers of advanced standing for 
work in basic and applied research 
in field of underwater propulsion 
and related subjects, including cavi- 
tation, hydroelasticity, and hydro- 
dynamic control of submerged 
ies. 


Opportunities for Graduate 
tudy 


Faculty Appointments for 
Qualified Applicants 


Excellent Working and 
Living Conditions 


Send Resume To: 
ARNOLD ADDISON, 
Personnel Director 
The Pennsylvania State University 

Ord R Bol. 
P. O. Box 30 
University Park, Pennsylvania 
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e advanced design 


new Pesco accessories. @ Missile-quality 
e high reliability 


These new accessories exemplify the 
advanced production models available 

to meet today’s aircraft/missile 
performance demands. Undivided 
responsibility for component design and 
production enables coordination in 

the development of each new system 

or accessory. True systems engineering 
assures matched component performance 
and maximum reliability. 

When you need a fresh approach to 
accessory system problems, take 
advantage of Pesco’s facilities and 
advanced designs. 


New Pesco fan designs are constantly being developed for new 
applications, environments, requirements. Built-in Pesco electric 
motor, custom-designed for each application, assures maximum 
efficiency and reliability. Capacities from 5 to 5000 cfm. in 27 
volt d-c, 400 cycle a-c and special designs for cooling airborne 
and ground electronic equipment, helicopter engine oil, missile 
support systems. 


ELECTRONIC 
COOLING 
PACKAGES 


PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 
24700 North Miles Road ¢ Bedford, Ohio 


Pesco electronic cooling packages are remarkably smaller, lighter, 
quieter, simpler. Integral, miniaturized design eliminates external 
tubing and fittings, avoids leakage problems. All components are 
Pesco—assuring single source responsibility, matched perform- 
ance, less maintenance, faster delivery. Specially designed for 
ground and airborne applications. 


SERVO 
VALVES 


INVERTERS 


For d-c to a-c inversion in missile secondary power systems, Pesco 
Inverters provide maximum reliability, miniaturized package de- 
sign and simplified, rugged construction. The Pesco electric 
motor, speed control and alternator are built integrally on the 
same shaft. Models are adaptable to applications within the 26 
to 56 volt d-c input range. Output may be either single or three- 
phase, 400-cycle a-c up to 12 kva. Inverter maintains output 
voltage to + 1.0% with + 2.5% output frequency variation. 


High-fidelity Pesco Servo Valves are electro-hydraulic transducer 
type, feature unique flow-sensing principle. Meet toughest missile 
requirements with excellent system stability, insensitivity to 
operating variables and dirt, minimum null shift, fast response, 
faithful reproduction of smaller input signals, minimum threshold 
and dead zone. Miniaturized and designed for consistent, high- 
quality mass production. 


watch Pesco for continual new developments in: 


@ high-speed, high-temperature hydraulic pumps and motors 
@ fuel, fuel booster, cryogenic and propellant pumps 

@ power packages 

@ secondary power systems 

¢ air pumps and motors 


means progress in 
| aircraft/missile systems and accessories 
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. . . in the field of aeronautical engineering and space technology 


ACOUSTICS 


Physical Acoustics and the Properties of Solids. 
Warren P. Mason. Princeton, N.J., D. Van 
Nostrand Co., Inc., 1958. 402 pp., illus., diagrs., 
tables. $9.00. 

This introduction to the uses of wave trans- 
mission in solids provides both engineering appli- 
cations and analytical uses. Background in- 
formation is contained in chapters on wave prop- 
agation in solids, in transducer materials, and in 
phenomenological models. One chapter de- 
scribes various methods that have been used in 
measuring the properties of solids and polymer 
liquids which are the equivalent of glassy solids 
at high frequencies. A chapter is devoted to low- 
amplitude devices and another to high-amplitude 
devices. In the field of analysis, subjects covered 
are the effects of thermal conductivity, sound 
scattering, effect of domain wall motion and do- 
main rotation on the acoustic properties of ferro- 
magnetic and ferroelectric materials, interstitial 
and substitutional atom relaxations, dislocation 
models for low- and high-amplitude strains, in- 
ternal friction in quartz, fused silica and glasses, 
and crystal lattice interactions with electrons and 
phonons. It is emphasized that the fields of 
devices and analysis are closely coupled since 
improvements in devices can come only from an 
analysis of the fundamental transmission proper- 
ties of solids. 

Because of the wide diversity in the possible 
applications of these devices and in the pro- 
fessional backgrounds of their potential users, the 
author, who is Head, Mechanics Research, Bell 
Telephone Laboratories, has presented the under- 
lying physics as simply as possible and kept 
mathematics to a minimum. 


AERODYNAMICS 


Aerodynamics of Supersonic Flight; An Intro- 
duction. Alan Pope. 2nd Ed. New York, 
Pitman Publishing Corp., 1958. 243 pp., illus., 
diagrs., tables. $6.00. 

This second edition has been lengthened to 
include the complete aerodynamic theory and 
design of a simple supersonic wind tunnel and a 
brief discussion of supersonic performance from 
the practical side. Along the lines of student 
utility, simplified isentropic and normal shock 
tables have been added. The author is head, 
Aerodynamics Department, Sandia Corp. 

Contents (1) Fundamental Relations. (2) 
Flow in a Duct. (3) Two-Dimensional Flow. 
(4) The Oblique Shock. (5) Approximate 
Theories. (6) Supersonic Wind Tunnels. (7) 
Three-Dimensional Flow. (8) Performance Cal- 
culations. Answers to Problems. Appendix: 
Standard Atmosphere. Index. 


AIR TRANSPORTATION 
The Economic Implications of the Introduction 


’ into Service of Long-Range Jet Aircraft. Inter- 


national Civil Aviation Organization. Montreal, 

ICAO, 1958. 66 pp., diagrs., tables. $1.25. 

, This study in implementation of ICAO Resolu- 
tion A10-34 attempts to assess what appear to be 
the main economic implications of the introduc- 
tion into service of the long-range turbojet air- 
liners now on order in considerable quantity. 
First, the changing nature of the world’s scheduled 
airline fleets is described—particularly the change- 
over to turbine power—as well as the general 
increase in size, speed, capacity, and price of the 
aircraft due to come into use in the next few years. 
Next, the differential characteristics of the larger 
jets are dealt with, and it will be seen that in a 
number of important respects—particularly in 
tegard to weight, capacity, and price—they are 
outside the normal trends within which the other 
new aircraft on order fall. 

Attention is then given to some general eco- 
nomic factors, such as the effects of recessions on 
the air transport industry, forecasts of supply of 
and demand for air transport productive ca- 
pacity, and the stage and traffic patterns of inter- 
national air services; and finally, the economic 
implications of the new aircraft for operators, 
users, and governments are examined. 


I Flew Them Home; A Pilot’s Story of the 
Yemenite Airlift. Edward Trueblood Martin. 
(Herzl Institute Pamphlet No. 9.) New York, 
The Herzl Press, 1958. 64 pp.,1 map. $0.50. 

, The author's personal account of his part in the 
airlift which successfully transported thousands 


of Yemenite Jews from Aden to Israel at the 
height of the Israeli-Arab war. 


COMPUTERS 


Basics of Digital Computers. John S. Murphy. 
3 vols. New York, John F. Rider Publishers, 
Inc., 1958. Vol. 1, 116 pp., diagrs.; Vol. 2, 
133 pp., diagrs.; Vol. 3, 136 pp., diagrs. Each 
volume, $2.50. 

Material is included in these volumes on the 
basis of its being common to or representative of 
digital computers in general. The books, there- 
fore, fit naturally into the ‘“‘basic’’ electronic 
series. The subject matter has been distilled 
into easy-to-learn ‘‘picture book’’ form and is 
presented especially to serve as an aid to pe1sons 
entering the computer or allied fields. 

Contents: Vol. 1. Early Thoughts on Com- 
puters. First Mechanical Computers. Funda- 
mentals of the Digital Computer. Computer 
Counting Systems. Computer Language. How 
the Computer Performs. Programming. The 
Computer Remembers. How the Computer 
Follows Orders. 

Vol. 2. Logic Block Diagrams and Symbols. 
Flip-Flops in the Computer. The Delay Prin- 
ciple. The Germanium Diode as a Rectifier. 
Germanium Diodes in Clamping and Damping 
Circuits. The Diode in AND- and OR-Circuits. 
Vacuum Tubes in Computer Logic. Capacitance 
Effects in Computer Circuits. Coupling Com- 
puter Signals. The Multivibrator. The Mag- 
netic Core Operating Principle. Other Core 
Uses. Decoders and Encoders. Types of Coun- 
ters. Computer Arithmetic Units. 

Vol. 3. Computer Memory. Magnetic Re- 
cording. Reading and Writing. Timing Pulses. 
Storage Registers. Computer Time. Time 
Standards. Control Units. Instructions. Sub- 
division. Control Circuits. Input-Output. 
Printers. Input-Output Units. 


Electronic Digital Computers; Their Use in 
Science and Engineering. Franz L. Alt. (Ap- 
plied Mathematics and Mechanics, Vol. 4.) New 
York, Academic Press, Inc., 1958. 336 pp., 
diagrs. $10. 

Intended to serve as an introduction to the 
field, this volume is aimed particularly at physi- 
cists, chemists, engineers, and others in occupa- 
tions in which machine computation finds 
frequent application. They, asa rule, will not do 
their own programing but will obtain help from 
professional programers; this book is, therefore, 
an attempt to supply as much information as they 
need in order to talk intelligently to the computer 
aw with whom they deal. Consequently, 
the description of the machines does not pre- 
suppose any knowledge of engineering and deals 
mostly with the functioning, rather than the 
design, of machines, although some of the under- 
lying physical principles are mentioned because 
of their general interest. ¢ 

Representative samples of computer applica- 
tions are given, including at least two or three 
problems from each of the major fields in which 
these machines have been used, and the machine 
characteristics required for their solution are 
indicated, as are the criteria by which the origi- 
nator of a problem may judge the suitability of a 
particular machine installation for his problem. 

Transactions of the Short Course and Confer- 
ence on Automation and Computers, June 2-4, 
1958. 2vols. Presented as Part of the College of 
Engineering’s Contribution to The University of 
Texas’ 75th Year Anniversary Observance; 
Sponsored Jointly by the Society of Petroleum 
Engineers. Austin, Tex., The University of 
Texas, 1958. Vol. 1, 210 pp., illus., diagrs., 
tables; Vol. 2, 113 pp., illus., diagrs. 

Contents: Vol. 1. Programming a Digital 
Process Control Computer for System Reliability, 
W. S. Aiken. The Digital Computation Mission 
in the Missile Development Field, C. L. Brad- 
shaw. The Digital Computer in Engineering 
Education, Dr. Lymon C. Reese. Flow and 
Storage of Material, Dr. H. O. Neukomm. 
From Problem to Solution, Dr. A. B. Farnell. 
Automation in Missile Systems, Otto Hirschler. 
A Flight Data System, C. N. Batsel, Jr., R. E. 
Montijo, Jr., and E. J. Smuckler. Automatic 
Flight Control, Louis B. Wadel. The Role of the 
Small Computer in Industrial Research, Dr. H. 
Norman Abramson. Application of Computers 
To Well Logging Problems, Dr. James Moran. 
Financial Justification for Automation, W. L. 
Miron. Introduction to the Steel Rolling Proc- 


ess, K. R. Thompson. Electro-Acoustical 
Analog for Pulsation Suppression and Control in 
Gas Compression Stations, Glenn Damewood 
and Water Nimitz. Application of an Automatic 
Data Handling System to an Aircraft Company’s 
Testing Division, Dr. C. E. Pettingall. Frontiers 
of Computer Application, Dr. Ascher Opler, 
Digital Computer Programming—A Must for the 
Modern Designer, Dr. Marshall Middleton. 

Vol. 2. A Review of Automation, Dr. Eugene 
M. Grabbe. A Perspective View of Analog 
Computers, R. B. Blanning. Logical Aspects and 
Sidelights in Computation, Dr. Robert E. Green- 
wood. The Use of a Computer as a Research 
Tool, Robert W. DeSio. Digital Computer 
Functions in Numerical Control, George H. 
McDaniel. Use of Computers in Process Re- 
search, E. A. McCracken. Analog Computers— 
Wheelhorses of Automation, Simmons. 
What is Automatic Programming?, Dr. V. M. 
Wolontis. List of Participants. Complete Pro- 
gram. Committee. 


DICTIONARIES 


Chambers’s Technical Dictionary. 3rd Rev. 
Ed. with Supplement. Edited by C. F. Tweney 
and L.E.C. Hughes. New York, The Macmillan 
Co., 1958. 1,028 pp. $7.50. 

The new edition of this reference work contains 
55,000 entries drawn from more than 100 branches 
of scientific and industrial activity. It includes a 
74-page supplement with nearly 5,000 definitions 
of important new terms covering the latest 
advances in science and technology. Among the 
additions are aeronautical terms dealing with 
supersonic flight, guided missiles, and the latest 
aeroengines; definitions of electronic terms used 
in connection with computers and automation; 
and definitions of the latest words in astronomy 
and in nuclear physics. The most recent dis- 
coveries regaiding chemical elements are included 
in the tables at the end of the book. 


Dictionary of Physics. Compiled and Edited 
by H. J. Gray. London; New York, Longmans, 
Green and Co., 1958. 544 pp., diagrs., tables. 
$16.50. 

This moderate-sized but comprehensive British 
dictionary of useful information on physics and 
its applications is intended for professional 
physicists, scientists and engineers working in 
cognate fields, students, teachers, and the general 
public. In addition to the traditional and 
newer subdivisions of physics (including quantum 
mechanics, atomic and nuclear physics), the dic- 
tionary contains many entries in applied physics— 
touching on such subjects as electrical technology, 
telecommunications, applied acoustics, technical 
optics, and applied thermodynamics. There 
are also entries in closely related fields such as 
astronomy, mathematics, and electrotechnology, 
plus articles on the elements and their isotopes 
and biographical sketches. 

Arrangement of the material is alphabetical, 
with numerous cross references and diagrams. 
Wherever appropriate, the entries lead on to 
further reading, either by cross reference to one 
of the longer articles or by the use of specialized 
books or original research papers which are 
quoted at the end of the article. 


Russian-English Glossary of Guided Missile, 
Rocket, and Satellite Terms. Compiled by 
Alexander Rosenberg. Washington, Card Divi- 
oy U.S. Library of Congress, 1958. 352 pp. 


The more than 4,000 alphabetical entries in this 
glossary were taken from monographs and 
periodicals published in the Soviet Union during 
the period 1955-1958. Accompanying the more 
obvious missile and satellite terms are numerous 
others taken from the fields of astronomy, 
astrophysics, electronics, and aeronautics; also 
included are the names of many governmental 
and quasi-official agencies operating in Russia 
and the United States. The English equivalents 
of the terms (checked against authoritative 
American sources) are based primarily on Soviet 
translations of American and British publications. 


DOCUMENTATION 


Centralized Information Services: Opportuni- 
ties and Problems. Allen Kent and James W. 
Perry. Cleveland, The Press of Western Re- 
serve University, 1958; Distributed by Inter- 
oo Publishers, New York. 156 pp., diagrs. 
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ASI 
ENGINEERS 
& SCIENTISTS 


Here is your opportunity to grow 
with a young, expanding subsidiary 
of the Ford Motor Company. Out- 
standing career opportunities are 
open in Aeronutronic’s new RE- 
SEARCH CENTER, overlooking the 
Pacific at Newport Beach, and the 
facility in Glendale, California. 
You will have all the advantages of 
a stimulating mental environment, 
working with advanced equipment 
in a new facility, located where you 
—_ enjoy California living at its 
inest. 


PhD and MS RESEARCH SPECIAL- 
ISTS with 5 to 7 years’ experience in heat 
transfer, fluid hanics, thermodynamics, 

busti and chemical kinetics, and 
thermoelasticity. To work on theoretical 
and experimental programs related to re- 
entry technology and advanced rocket pro- 
pulsion. Specific assignments are open 
in re-entry body design, high temperature 
materials studies, boundary layer heat 
transfer with chemical reaction, thermal 
and‘ high temperature 


PROPULSION. ENGINEERS with 5 years’ 
experience in liquid and solid rocket design 
and , test. with _ heat transfer 
. To work 
on program —— wide scope in R & D of ad- 
vanced concepts in rocket engine com- 
ponents, and for missile project work. 
VANCED AERODYNAMIC FACIL- 
ITY DESIGNER. Advanced degree de- 
sired. To supervise work in design and in 
instrumentation of ad 
test facilities such as shock tubes, god 
tunnels, plasma-jets, and hyper-velocity 


guns 
STRUCTURAL ANALYSIS SECTION 
SUPERVISOR with 8 to 10 years’ experi- 
ence, including supervision, in the missile 
field. Graduate legree for design and 
analysis required. Will be required to 
apply knowledge of high temperature ma- 
terials and methods, thermal stress, dynam- 
to advanced hypersonic vehicles 
‘bodies, and space vehicles. 
FLIG T TEST & INSTRUMENTATION 
ENGINEERS with 5 to 10 years’ experi- 
ence in laboratory and flight test instru- 
mentation techniques. Will develop tech- 
niques utilizing advanced instrumentation 
associated with space vehicles. 
THEORETICAL AERODYNAMICIST. 
Advanced degree and at least 5 years’ ex- 
in high-speed aerodynamics. 
owledge of viscid and inviscid gas flows 
. To work on program leading to 
advanced missile configurations. Work in- 
volves analysis of the re-entry of hypersonic 
missiles and space craft for determining 
optimum configuration. 
DYNAMICIST. Advanced degree, ap- 
plied mathematics background, and ex- 
perience in missile stability analysis de- 
sirable. Work involves re-entry dynamics 
of hicles and d 
of space craft 
ENGINEER or a, With ex- 
perience in the use of 
for making t. Work 
mini- 


ly 


mum of 3 years of 


Qualified Be. were are invited to send 
resumes and inquiries to Mr. L. R. Stapel. 


AERONUTRONIC SYSTEMS, 
INC. 
a subsidiary of Ford Motor Company 


2234 Air Way Bldg. 13, Giendale, Calif. 
CHapman 5-6651 


This study was undertaken to analyze, system- 
atize, and summarize the results of eight studies 
and surveys carried out during the past 3 years 
by the Center for Documentation and Communi- 
cation Research which investigated the advan- 
tages and feasibility of centralized and coopera- 
tive information services. The introductory 
analysis and summary presented here aim at 
clarifying the goals and indicating the feasibility 
of future developments in the field of centralized 
information services. 


FLUID MECHANICS 


Mathematical Theory of Compressible Fluid 
Flow. Richard von Mises; completed by Hilda 
Geiringer and G. S. S. Ludford. (Applied 
Mathematics and Mechanics, Vol. 3; Edited by 
F. N. Frenkiel.) New York, Academic Press, 
Inc., 1958. 514 pp., diagrs. $15. 

When Richard von Mises died in 1953, he had 
completed only the first three chapters of what 
was intended to be a comprehensive work on 
compressible flow. To help form a complete, 
advanced text for graduate students and research 
workers, these chapters have been augmented 
with material on the theory of steady plane flow. 
The work embodies von Mises’ ideas on a central 
branch of fluid mechanics, with emphasis on 
fundamentals, both conceptual and mathematical. 

The novel concept of a specifying equation 
clarifies the role of thermodynamics in the 
mechanics of compressible fluids; the general 
theory of characteristics is treated in a complete 
and simple manner, with detailed applications; 
and the theory of shocks as asymptotic phe- 
nomena is set within the context of rational 
mechanics. Chapters IV and V, written by H. 
Geiringer and G. S. S. Ludford with the author's 
papers and lecture notes as guide, are devoted toa 
discussion of shock theory, a study of transonic 
flow, and a presentation of the hodograph 
method which includes a discussion and com- 
parison of the modern integration theories. 

Independent of the text are more than 40 
pages of bibliographical and historical notes and 
addenda. 


HELICOPTERS 


Proceedings of the Third Annual Western 
Forum, American Helicopter Society, Held in 
Dallas, Texas, October 7-9, 1956. New York, 
American Helicopter Society, Inc., 1956. 69 pp., 
illus., diagrs. Member price: $3.00; nonmember 
price: $5.50. Separate papers available at 25 
cents each, 

Contents: (1) Application of Boundary Layer 
Control to Helicopter Rotor Blades, Sanford 
Hinton. (2) Helicopter Longitudinal Stability 
and Control in Forward Flight with Control 
Feed Back, Kenneth G. Wernicke. (3) Develop- 
ment of a Retractable Rotor, Tadeusz Tarczynski. 
(4) The Advantages of the Ducted Propeller in 
VTOL Aircraft Design, Norman E. Nelson. 
(5) High Altitude Operation of Helicopters, Paul 
E. Young. (6) User Testing of Helicopters by 
the Army, W. H. Byrd. (7) Army Helicopters in 
Central and South America, Thomas J. Sabiston. 


Proceedings of the Fourth Annual Western 
Forum, American Helicopter Society, Held at 
St. Louis, Mo., October 21-22, 1957. New 
York, American Helicopter Society, Inc., 1957. 
159 pp., illus., diagrs. Member price: $2.00; 
nonmember price: $4.00. Separate papers 
available at 25 cents each. 

Contents: (1) Raydist—A Solution to the 
Helicopter Navigation Problem, Charles E. Hast- 
ings and Joseph T. Bradbury. (2) Helicopter 
Navigation by Loran-C, Winslow Palmer. 
(3) Some Aspects of the Flying Crane, F. L. 
Doblhoff. (a) Trends for Optimum Flying 
Crane bade. J. A. DeTore. (5) The Hot 
Cycle Pressure Jet Flying Crane, H. Hirsch and 
R. Sullivan. (6) The Bendix-Decca Navigation 
System Applied to Helicopter Operations, J. H. 
Overholser (abstract). (A Note on the Crane 
Helicopter, Edward F. emcees (abstract). 
(8) Influence of Engineering Decisions on Sales 
and Financial Management, Paul W. Holt. (9) 
Influence of Engineering Decisions on Manu- 
facturing, Maurice L. Bernsen. (10) Influence 
of Engineering Decisions on Spare Parts and 
Maintenance Management, Carl W. Diehl. 
(11) Integration of Engineering Decisions 
Through Electronic Data Processing, James E. 
Sutherland. 


MAGNETOHYDRODYNAMICS 


The Plasma in a Magnetic Field; A Symposium 
on Magnetohydrodynamics. Edited by Rolf 
K. M. Landshoff. Stanford, Calif., Stanford 
a Press, 1958. 130 pp., illus., diagrs. 


The present volume is the second to grow out 
of a Lockheed-sponsored symposium on magneto- 
hydrodynamics held at the Palo Alto laboratory 
of the Missile Systems Division on December 16, 
1957. The general remarks of the Preface to the 
first volume (Magnetohydrodynamics; A Sym- 
posium, reviewed in AERONAUTICAL ENGINEER- 
ING Review, November, 1957) concerning the 
intent of both the symposium and the book still 
apply. The changed title reflects the much 
wider interest in phenomena involving plasmas 
rather than liquid metals. 
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AERODYNAMICS 
AND 
HYDRODYNAMICS 
RESEARCH 
ENGINEERS 


The Office of Naval Research as 
the central research organization 
of the Navy Department spon- 
sors broad programs of basic and 
applied scientific research in uni- 
versity and other laboratories. 
The services of outstanding scien- 
tists and engineers are employed 
to plan, organize, and_ direct 
major contract research pro- 
grams in their fields. 


The Office of Naval Research 
Mechanics Branch offers out- 
standing career opportunities for 
qualified research engineers in 
the following fields. Salaries 
range from $10,130 to $12,770 
depending upon qualifications. 


AERONAUTICAL 
RESEARCH 
ENGINEER 


(AERODYNAMICS —Gas dy- 
namics including the physics and 
chemistry of strong shock waves, 
rarefied gas dynamics and mag- 
netogasdynamics. 


AERONAUTICAL 
RESEARCH 
ENGINEER 


(HYDRODYNAMICS) — Tur- 
bulence, cavitation and super- 
cavitating flows, hydrodynamic 
noise, seaplane hydrodynamics, 
advanced hydrodynamic propul- 
sion, wave phenomena. 


Applicants are invited to send 
their qualifications and inquiries 
to Director, Civilian Personnel 
and Services Division. 


OFFICE OF NAVAL 
RESEARCH 


Room 1070, T-3 Bldg. 
17th & Constitution 
Washington 25, D. C. 


The above ponttionss are for dut 
in Washington, D. C., and wi 
be filled in accordance with 
applicable civil service proce- 
dures. 


| 
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| 
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Age 


Fro ntiers are It is the practical visionary who has given us much of what 
we enjoy today. And it will be the visionary—the man with 
ability to seek concepts beyond the existing limitations of science 

exten e y —who will guide our developments of tomorrow. 
| The Applied Physics Laboratory (APL) of The Johns Hopkins 


e 
the practical University seeks men who will be engaged in advanced research 
problems—who will find solutions to problems yet to be posed. 
es a Their findings will provide guidelines for the space and missile 
visional y hardware research of the future. 
Your endeavors will be heightened by the professional atmos- 
phere of APL. This atmosphere, created by men dedicated to 


the furtherance of science, has earned APL a reputation as a 
leader in programs vital to the national security. 


Appointments at APL offer The Johns Hopkins University 


exceptional opportunities. For detailed information, 
address your inquiry to: A li d Ph s be b to 
Professional Staff Appointments 1e 'yS1CS aDora Ty 


8605 Georgia Avenue, Silver Spring, Maryland 
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Contents: I. Kinetic Theory: Adiabatic In- 
variants in the Motions of Charged Particles, 
S. Chandrasekhar; Hydromagnetic Basis for 
Treatment of Plasmas, M. Rosenbluth. JJ. 
Confinement and Instabilities of a Plasma: 
Mechanism of Ion Acceleration by Dynamic 
Pinch Instabilities, S. Colgate; Experimental 
Studies of the Pinch Effect, H. J. Karr; Confine- 
ment of a Plasma Column by Radiation Pressure, 
E. S. Weibel; Plasma Instability in the Inter- 
planetary Magnetic Field, E. N. Parker. JJ/J. 
High-Speed Fluid Dynamics: Experiments Using 
a Hydromagnetic Shock Tube, V. H. Blackman 
and B. Niblett; Velocity Measurements in Mag- 
netically Driven Shock Tubes, S. W. Kash, Jr., 
J. Gauger, W. Starr, and V. Vali; Magnetic 
Channeling of a Strong Shock, F. R. Scott, W. P. 
Basman, E. M. Little, and D. B. Thomson; 
Hydromagnetic Effects in Couette and Stokes 
Flow, H. W. Liepmann. 


MATERIALS 


Materials Handbook. Corning Glass Works. 
Corning, N.Y., 1958. 1 vol. (loose-leaf), diagrs. 

This handbook presents data on a group of 
products representative of the more than 75,000 
varieties of glass, refractory ceramics, and glass- 
ceramics available from Corning Glass Works. 
Mechanical, electrical, chemical, and other 
properties are included wherever such data are 
currently available. As new data are obtained 
and new materials developed, supplementary 
pages will be issued. 

Metals for Supersonic Aircraft and Missiles; 
Proceedings of the Conference Heat Tolerant 
Metals -for Aerodynamic Applications, Held 
anuary 28 and 29, 1957, at the University of New 

exico, Under the Joint Sponsorship of American 
Society for Metals and University of New Mexico. 
D. W. Grobecker, Technical Editor. Cleveland, 
mn 1958. 432 pp., illus., diagrs., tables. 


Contents: (1) Problems Relating to the Need 
for Heat Tolerant Materials in Aerodynamic 
Applications, P. W. Rowe. (2) Metals for 
Structures Ex to Aerodynamic Heating, 
Wolfgang H. Steurer. (3) Materials Property 
Requirements and Test Methods for Aero- 
dynamic Applications, Louis Luini. (4) Kinetics 
of Oxidation in a Gas Stream, J. T. Waber. 
(5) Protective Metallic Coatings, Charles L. 
Faust. (6) The Light Metals—Aluminum, 
Magnesium, Titanium, R. R. Kennedy. (7) 
AISI and Stainless Steels for Aerodynamic 
Applications, J. T. Milek and B. L. Molander. 


(8) Nickel and Cobalt Base Alloys, F. S. Badger 
and G. A. Fritzlen. (9) The Properties of Eleven 
Less Common Metals, B. A. Rogers. (10) 
Fundamentals of Metal-Ceramic Combinations 
(Cermets), Henry H. Hausner. (11) Specific 
Ceramics and Cermets of Promise, Malcolm F. 
Judkins. (12) Review, Summary and Evaluation 
J. R. Townsend. 

The Structure of Steel, A Simple Explanation 
for Students, Engineers, and Buyers of Steel. 
Edwin Gregory and Eric N. Simons. New 
York, Philosophical Library, 1958. 176 pp., 
illus., diagrs., tables. $10. 

This simple, nontechnical explanation of the 
metallurgical structure of the various steels and 
steel alloys is intended especially for those other 
than metallurgists. The book shows how the 
properties of any given steel will depend on both 
its composition and its treatment during manu- 
facture, and attention is therefore given to both 
these aspects. The basic chemistry of iron and 
steel is outlined, with references to the effects 
of cooling from the liquid state and to atomic and 
crystalline structure. Impurities found in steels 
and their effects are explained, as well as the 
effects of the various processes of mechanical 
working. The range of modern alloy steels is 
reviewed, and particular attention is given to 
stainless steels and heat-resisting steels. 

Contents: Introduction. (1) Constitution of 
Iron-Carbon Alloys. (2) Critical Points. (3) 
Crystalline Forms. Impurities of Steel. 
(5) Alloy Steels. (6) Structure and Mechanical 
Characteristics. (7) Microscopic Structure. (8) 
Principles of Testing. (9) Mechanical Test 
Methods. (10) Non-Mechanical Test Methods. 
(11) Heat-Treatment Processes. (12) Corrosion: 
Stainless Steels. (13) Structural Effects of 
Mechanical Working. Appendix: Tables of 
Hardness Numbers. Glossary of Terms. Bibli- 
ography. Index. 

Technology of Columbium (Niobium); Papers 
Presented at the Symposium on Columbium 
(Niobium) of the Electrothermics and Metallurgy 
Division of the Electrochemical Society, May 
15-16, 1958, Washington, D.C. Edited by B. W. 
Gonser and E. M. Sherwood. Sponsored by the 
Electrochemical Society, Inc. New York, John 
Wiley & Sons, Inc., 1958. 120 pp., illus., diagrs., 
tables. $7.00. 

Contents: Introduction, Bruce W. Gonser. 
The Element Columbium and its Compounds, 
James R. Darnell and L. F. Yntema. Sources of 
Columbium, Kenneth B. Higbie. Economic 
Aspects and the Supply Situation for Columbium, 
Ronald L. Charmichael. A Review of the 


PROFESSIONAL PERSONNEL REQUISITION 


programs. 


systems. 


Internal Aerodynamics Engineer 


For participation in advanced hypersonic engine 
f Will perform design and analysis on 
various aerodynamic configurations for air-breathing 
propulsion systems. Work areas will include vari- 
able geometry inlets, exit nozzles, inlet diffusers and 
other problems relating to compressible flow. 


Position is located in~ ASTRO, Marquardt’s Air 
Space Travel Research Organization. 
tists and engineers are studying new and broader 
uses of ramjet and other engine cycles for air and 
space vehicle applications. 
as a leader in the ramjet field, is advancing—through 
science and engineering—in many other fields of 
power systems, components, and weapons support 


Contact: Floyd E. Hargiss, Manager Professional Personnel 
16553 Saticoy Street, Van Nuys, California 


Here, scien- 


arquardt, recognized 


Extractive Metallurgy of Niobium, M. E. Sibert, 
A. J. Kolk, Jr., and M. A. Steinberg. Niobium 
in Nuclear Reactors, E. Epremian. Recent De- 
velopments in Separating Tantalum and Niobium 
by Solvent Extraction, Joan L. Tews and Sherman 
L. May. Investigation of Electrolytic Processes 
for Preparation of High Purity Niobium Metal, 
A. J. Kolk, Jr., M. E. Sibert, and M. A. Stein- 
berg. Analysis for Certain Metallic Impurities 
in Niobium, James F. Reed. The Determination 
of Nitrogen and Oxygen in Niobium, William F, 
Harris. Tensile Properties and Rolling Textures 
of Niobium Sheet, F. J. Anders, Jr., and W. I. 
Pollock. The Ductile-to-Brittle Transition in 
Niobium, E. T. Wessel and D. D. Lawthers. 
The Effect of Rare Earth Metal Additions on 
the Ductility of Arc-Melted Group Va Metals, 
Zs Semmel, Jr. Electroplated Metals on 
Niobium, John G. Beach. The Development of 
Oxidation-Resistant Niobium Alloys, Harry P. 
Kling. Preliminary Study of the Effect of 
Binary Alloy Additions on the Oxidation Resist- 
ance of Columbium, Francis J. Clauss and Charles 
A. Barrett. Oxidation of Columbium-Chromium 
Alloys at Elevated Temperatures, Charles A. 
Barrett and Francis J. Clauss. Vacuum Re- 
actions of Niobium During Sintering, William 
D. Klopp, Chester T. Sims, and Robert I. Jaffee. 


MATHEMATICS 


Contributions to the Theory of Nonlinear 
Oscillations, Vol. 4. Edited by S. Lefschetz. 
(Annals of Mathematics Studies, No.41.) Prince- 
ton, N.J., Princeton University Press, 1958, 
211 pp.,diagrs. $3.75. 

Contents: Preface, Solomon Lefschetz. (1) 
On the Non-Linear Difference- Differential Equa- 
tion y’(t) = [A — By(t — r))y¥(é), S. Kakutani 
and L. Markus. (2) On the Critical Points of a 
Class of Differential Equations, Solomon Lef- 
schetz. (3) Optimal Discontinuous Forcing 
Terms, D. Bushaw. (4) On the Structure of 
Symmetric Periodic Solutions of Conservative 
Systems, with Applications, René DeVogelaere. 
(5) Asymptotic Behavior of Solutions of Canonical 
Systems Near a Closed, Unstable Orbit, D. L. 
Slotnick. (6) Small Periodic Perturbations of an 
Autonomous System of Vector Equations, 
Walter T. Kyner. (7) Rotated Vector Field 
and an Equation for Relaxation Oscillations, 
George Seifert. (8) A Survey of Lyapunov’s 
Second Method, H. A. Antosiewicz. (9) On 
Phase Portraits of Critical Points in m-Space, 
Pinchas Mendelson. (10) On Non-Linear Repul- 
sive Forces, Robert W. Bass. 


METEOROLOGY 


Final Report of the Advisory Committee on 
Weather Control, Howard T. Orville, Chairman. 
Washington, Superintendent of Documents, 
1958. Vol. 1, 32 pp.; Vol. 2, 422 pp.; illus. 
diagrs., tables. $2.75 the set. 

The Advisory Committee on Weather Control 
was created by Act of Congress in 1953 to study 
and evaluate public and private experiments in 
weather modification. Its membership consists 
of five Presidential appointees from the fields 
of science, agriculture, and business. Volume I 
contains the Committee’s findings and recom- 
mendations. Volume II contains the detailed 
technical reports which in part form the basis for 
the findings and recommendations. The second 
volume also contains a report of the legal situation, 
a design for the study of possible economic im- 
plications, and other special studies and reports. 
Its major content, however, comprises what the 
Committee considers to be valuable information 
in the field of weather modification, 


MISSILES 


The United States Air Force Report on the 
Ballistic Missile, Its Technology, Logistics and 
Strategy. Edited by Kenneth F. Gantz. Garden 
City, N.Y., Doubleday & Co., Inc., 1958. 338 
pp., illus., diagrs. $4.00. 

In this review of the ballistic missile program of 
the United States Air Force, officers in charge of 
its various phases report on the nature of the 
missile, its development and production, its use 
as a weapon by the Strategic Air Command, and 
the projected Air Force program of space opera- 
tions which the long-range missile now makes 
possible. Many of the contributions in the 
volume have already appeared as articles in the 
Air University Quarterly Review, which is the 
professional journal of the USAF in strategy, 
tactics, and techniques. 

Contents: Chronology of Major Events in the 
Development of Air Force Ballistic Missiles. 
Missiles and the Race Toward Space, Gen. 
Thomas D. White. The USAF Ballistic Missile 
Program, Major Gen. Bernard A. Schrievef. 
Air Force Missile Experience, Col. Edward N. 
Hall. Missiles in Perspective, Col. Claude E. 
Putnam. Command and Control of Ballistic 
Missiles, Major Gen. Charles M. McCorkle. 


Organizing and Manning Ballistic Missile Units, 
Lt. Col. William L. Anderson. The Ballistic 
Missile and Operational Capability, Major Roy 
L. Ferguson, Jr. Misslemen—Present af 
Future, Col. Allen W. Stephens. The Ballistic 
Missile Test Program, Lt. Col. Edward A. Swanke 
and Lt. Col. Richard K. Jacobson. Logistics for 
== : : Z the Ballistic Missile, Major Gen. Ben I. Funk. 
Impact of the Ballistic Missile on Warfare, Col 
Alexander Sheridan. Impact of the Ballistic 


VAN NUYS AND ‘POMONA, CALIFORNIA - OGDEN, UTAH AIRCRATT CO. 
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Advanced power and weapons support 
systems for air.and space A Marquardt 
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How to keep abreast of 
personalities and thinking 
in the AEROSPACE 
ENGINEERING 
PROFESSION 


Check these editorial features in 
AERO/SPACE ENGINEERING 
every month. 


® ENGINEERING ARTICLES—8 
to 10 full-length exclusive engi- 
neering articles and reports on 
aircraft, missile, rocket, satellite, 
and spacecraft design and de- 
velopment. 


® AERO/SPACE REVIEWS—A 
complete review of the contents of 
over 900 technical publications, 
reports, and studies received at 
IAS Headquarters from worldwide 
sources. 


® INTERNATIONAL AB- 
STRACTS—This 16-page insert 
reviews technical and _ scientific 
literature of unusual and im- 
mediate value according to cur- 
rent design trends in the aerospace 
field. 


® DATELINE WORLD—This de- 
partment contains engineering and 
scientific news and reports from 
correspondents all over the globe. 
As an IAS member you are invited 
to contribute. 


PROFESSIONAL NEWS—oOur 
news section is devoted entirely to 
the engineering professions en- 
gaged in air, missile, and spacecraft 
research, development, and opera- 
tions. 


® NEW PRODUCTS AND LITER- 
ATURE—This 4-page insert is ex- 
tremely popular with our readers. 
It is easy to find, easy to scan, and 
reports on over 100 separate items 
each month. 


If you have comments or suggestions 
on any of the above features and de- 
partments ... write to Mr. Allan Bern- 
hardt, Editor. We want to work 
with YOU in developing tomorrow's 
news in the aerospace industry. 


ENGINEERING 


2 East 64th Street 
New York 21, N.Y. 


Missile on Defense, Col. Harvey W. C. Shelton. 
Impact of the Ballistic Missile on Industry: 
(1) From the Air Force’s Viewpoint, Major Gen. 
Ben I. Funk. (2) From an Airframe Manu- 
facturer’s Viewpoint, The Martin Co. (3) From 
a Rocket Engine Producer’s Viewpoint, Rocket- 
dyne Division, North American Aviation Co. 
(4) From the Electronic Industry’s Viewpoint, 
An Electronic Industry Symposium. SAC and 
the Ballistic Missile, Gen. Thomas S. Power. 

Appendices: (1) Notes on Technical Aspects 
of Ballistic Missiles, The Ramo-Wooldridge 
Corp. (2) Fundamental Equations of Force 
Survival, Col. Robert D. Bowers. (3) The 
Ballistic Missile and Its Elusive Targets, Major 
Kenneth A. Smith. (4) The USAF Reports to 
Congress, Compiled by Lt. Col. Kenneth F. 
Gantz. (5) A Glossary of Terms Related to the 
Ballistic Missile, Compiled by Lt. Col. Kenneth 
F. Gantz. (6) Biographical Notes. 


OPERATIONS RESEARCH 


Operational Research in Practice, Report of a 
NATO Conference; (The NATO Conference on 
Operational Research Sponsored by AGARD 
and SHAPE, April 7-12, 1957, Paris). Edited 
by Max Davies and Michel Verhulst. London; 
New York, Pergamon Press, 1958. 201 pp., 
illus., diagrs.,tables. $12. 

This book gives an account of what operational 
research can do and describes how various 
operational research techniques have _ been 
applied to specific problems and groups of prob- 
lems. A feature of the volume is that both papers 
and discussions tend to proceed from the military 
basis of operations research (in which it had its 
origins during World War II) to the civilian and 
industrial applications. As this work is directed 
at administrators and executives in NATO 
countries rather than operational workers, it is of 
particular value to those who want a broad view 
of the present usefulness of operational research 
and an insight into its potential and philosophy. 

_ Contents: Meaning and Function of Opera- 
tional Research. The Need for Operational 
Research, Solly Zuckerman. The Status of 
Operational Research in NATO Nations: Italy 
(Forces Armées), P. Supino; Netherlands, 
C. de Jongh; Denmark, E. W. Lennholm; 
Norway, F. Mdller; Turkey, Fuat Ulug; Ger- 
many, Theodore Benecke; France, A. Kreweras. 
Development Planning—Operational Research 
Aspects, James E. Lipp. Some Examples of 
Systems Analysis, Handel Davies and K. E. 
Silman. Scientific Aids to Decision Making— 
A Perspective, J. R. Goldstein. Methode 
d’Evaluation de 1’Efficacité d’un Systéme de 
Renseignement de Defense Aérienne, Colonel 
Ferré. Methods of Air Defence Over Germany 
in World War II, Theodore Benecke. Systems 
of Evaluation and Military Planning, J. W. 
Abrams. Linear Programing, Merrill M. Flood. 
Logistic and Transport Operations, Glen D. 
Camp. Economie et Strategie, P. Masse. 
La Recherche Opérationelle en Action, Francesco 
Brambilla. War Games, Robert D. Specht 
Organization for Operational Research in the 
United Kingdom, G. N. Gadsby. Organization 
for Operational Research in the U.S.A., Joseph F. 
McCloskey. Selection and Training of Opera- 
tional Research Scientists, Hugh M. Cole. 
Future Fields for Operational Research in the 
NATO Nations, H. A. Sargeaunt. Indexes. 


PHYSICS 


Cosmic Ray Vibrations. L. I. Dorman. 
(Translation of Variatsii kosmicheskih luchey. 
Moscow, State Publishing House for Technical 
and Theoretical Literature, 1957.) Wright- 
Patterson AFB, Ohio, Technical Documents 
Liaison Office, MCLTD, Feb., 1958. 726 pp., 
illus., diagrs., tables. : 

This book gives the experimental and theoret- 
ical methods of investigating the variations of 
cosmic rays (time variations of their intensity), 
systematizes and analyzes the accumulated 
experimental material, and critically considers the 
hypotheses that have been proposed for the origin 
of various types of variations. A theory is 
proposed for the origin of the variations, and 
their correlation with various geophysical and 
astrophysical phenomena is examined, in par- 
ticular their correlation with the properties of the 
solar corpuscular streams and with the electro- 
magnetic conditions in the neighborhood of the 
earth, in the solid atmosphere, in interplanetary 
space, and in the galaxy. 

It is expected that the book will be of interest 
to scientists occupied with cosmic-ray physics, 
astrophysics, geophysics, or meteorology: to 
students of advanced courses in these specialties; 
and to workers in the network of stations for 
continuous cosmic-ray observations. 


POWER PLANTS 


Aircraft Missile Propulsion. Vol. 2, The Gas 
Turbine Power Plant, the Turboprop, Turbojet, 
Ramjet, and Rocket Engines. M. J. Zucrow. 
New York, John Wiley & Sons, Inc., 1958. 
636 pp., diagrs.,tables. $13. 

This is the second volume of a three-volume 
work written primarily for the engineering student 
and for engineers who are not specialists in propul- 
sion. The present book discusses the methods fof 
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‘tate that is pre-printed with your: 
‘standard and repetitive blueprint 
items, easily transferred to your trac- 
Hings by an adhesive back or front. 
Relieves time-consuming and tedious” 
detail of re-drawing and re-lettering 
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components and cross-sections. Save 
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This section is for the use of individual members of the Institute 
seeking new connections and eligible organizations offering em- 
ployment to specialists in the aero/space industry. Any member 
or eligible organization may have requirements listed without 
charge by writing to the Secretary of the Institute. 


Wanted 


Structural Test and Analysis— Will be required 
to perform theoretical and experimental stress 
analyses on high-speed rotating parts, complex 
pressure vessels, and hydromechanical servo- 
mechanisms for jet aircraft accessory equipment. 
Will provide an opportunity to become familiar 
with programming procedures for IBM 704 and 
705 electronic data processing machines. Ex- 
perimental work will involve use of such tools as 
stresscoat, bonded wire strain gages, and photo- 
elasticity equipment. B.S. degree in Mechanical 
Zngineering required, and graduate work or 
experience in theoretical and applied mechanics 
desirable. Please send reply to: Engineering 
Employment Supervisor, Hamilton Standard 
Division, United Aircraft Corporation, Bradley 
Field Road, Windsor Locks, Conn. 

_ Senior Aeroelasticity Engineer—Evaluate new 
airplane and missile designs from an aeroelastic 
standpoint—contribute to the aeroelastic design 
of production weapon systems, including con- 
siderations of vibration, flutter and static aero- 
elasticity. Acoustic Specialist—Required to pre- 
dict environmental vibration and acoustical 
levels in and around the aircraft and to predict 
the response of equipment and aircraft structure 
to these inputs. Design of vibration isolators 
and acoustic insulation. You will be supported 
in these activities by well-trained mathematicians 
and engineers. Flutter Model Designer—As- 
sume complete responsibility for the engineering 
design and testing of subsonic, transonic, and 
supersonic flutter models. Complete model 


The number preceding the notice 
represents the Box Number of the 
Institute of the Aeronautical Sciences 
to which inquiries should be addressed. 


shop test facilities available as well as supporting 
staff. Send replies to: R. J. Theibert, Engi- 
neering Personnel, North American Aviation, 
Inc., 4300 East Fifth Avenue, Columbus 16, Ohio. 

Teaching Positions—Applications are being 
received for two permanent positions in the De- 
partment of Aeronautical Engineering at the 
University of Alabama. Applicants for one 
position should have advanced degrees. The 
other opening could be filled by a person holding 
only a Bachelor’s degree if he were to show 
promise of becoming a successful teacher. Op- 
portunities for consulting and research are 
available, both of which are encouraged. A 
person who has earned a Ph.D. within recent 
years would sense an unusually attractive 
opportunity to develop a graduate program and 
teach in his chosen field. Salaries will depend 


on qualifications—up to $9,000 for nine months 
for a professor. The usual academic tenure 
regulations will apply, and the University con- 
tributes toward retirement and _ insurance. 
Please address inquiries to: Colgan H. Bryan, 
Head, Department of Aeronautical Engineering, 
P. O. Box 1461, University, Alabama. 


Engineers—Rotary Wing Engineers and De- 
signers; Stress Engineers—with experience in 
land load; Designers—with experience in con- 
trol system; Dynamicists—with experience in 
stability and control. Send résumé to: Leonard 
Goland, Director of Research and Development, 
Kellett Aircraft Corp., P.O. Box 35, Willow 
Grove, Pa. 


Engineers and Scientists—Douglas Aircraft 
Company, Inc., designers and developers of 
missiles and ground support equipment, com- 
mercial and military aircraft, urgently needs 
large numbers of aeronautical, electrical, elec- 
tronic, mechanical, chemical, metallurgical, and 
civil engineers; physicists and mathematicians; 
graduates or experienced near-graduates. There 
are openings in design, development, research 
and test, and in the fields of acoustics, hydraulics, 
electronics, thermodynamics, propulsion, com- 
puters, systems analysis, aerodynamics, dy- 
namics, etc. Plants are located at Santa Monica, 
Long Beach, and El Segundo, Calif.; Tulsa, 
Okla.; and Charlotte, N. C. Missiles Field 
Stations are at Vandenburg AFB, Santa Maria, 
Calif.; Sacramento, Calif.; White Sands, N.M.; 
and Cocoa, Fla. Aircraft Test at Edwards 
AFB, Calif. Mail résumé to: C. C. LaVene, 
Staff Assistant to Vice-President—Engineering 


RESEARCH ENGINEERS 


The Engineering Mechanics Department of South- 
west Research Institute has a limited number of at- 
tractive positions for well qualified personnel. These 
positions offer an outstanding opportunity for chal- 
lenging work in aeronautical dynamics, theoretical and 
applied mechanics and applied mathematics. A wide 
range of assignments on programs related to missiles, 
ships, submarines, space vehicles, nuclear power, pres- 
sure vessels, off-shore drilling systems, and weapons 
effects accelerate the rate of professional progress. 


Candidates should have an M.S. or Ph.D. Degree 
with research experience being desirable. Please send 
resume and salary requirements to: 


Mr. R. C. Mays, Personnel Director 
Southwest Research Institute 


8500 Culebra Road 
San Arttonio 7, Texas 


SENIOR FLUID MECHANICS ENGINEER/SCIENTIST— 
with knowledge of viscid and non-viscid gas 
flows, both mo: A and unsteady. Problems 
involve high-speed he: 

tial theory; slender-body theory; shock wave 
buffeting; and refraction. 


STRUCTURAL DYNAMICIST AND STRESS ANALYST— 
with knowledge of aircraft and missile struc- 
tural design and all aeroelastic phenomena. 
Problems involving loads and forces in flexible 
airframes responding to dynamic inputs. Also, 
thermal stresses combined with dynamic load- 
ing conditions. 


The opportunity to select problems of individual 
interest also exists. Please send resume to: 


AERO/SPACE ENGINEERING 
2 East 64th St., New York, N. Y. 


at transfer; classical poten- 


Box No. 894 


month year. 


Send resume. 


INSTRUCTOR, AERONAUTICAL ENGINEERING, 
AVIATION SAFETY DIVISION, UNIVERSITY OF 
SOUTHERN CALIFORNIA, LOS ANGELES 7 


Requires B.S.A.E. Flying experience mandatory. Pre- 
ferred specialty areas—aerodynamics, performance, 
powerplants. Approx. 15 lecture hours per week—11 
Some time available for graduate study. 
Salary, depending on qualifications, $8,500-$10,000. 
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Douglas Aircraft Company, Inc., 3000 Ocean 
Park Boulevard, Santa Monica, Calif. 

Senior Vibration & Flutter Engineers—B.S. 
or M.S. in A.E., Applied Mechanics, Physics, 
with 5-10 years experience in theoretical flutter 
analysis of high-speed aircraft and _ missiles, 
flight flutter analysis of high speed aircraft and 
missiles, flight flutter testing, or vibration theory 
and test. To direct engineers in conducting 
complete vibration and flutter analyses on air- 
craft and/or missiles. Senior Dynamics Engi- 
neers—B.S. or M.S. in A.E. or Applied Mechanics 
with minimum of 5 years experience in aircraft 
or missile dynamics. To direct engineers in 
conducting analytical investigations of dynamic 
aspects of aircraft flying qualities, missile dy- 
namics and STOL and VTOL stability control. 
U.S. Citizenship required. Salary in accordance 
with background and experience. Apply to: 

. Wilder, Engineering Personnel irector, 
Dept. 11, Grumman Aircraft Engineering Cor- 
poration, Bethpage, L.I., N.Y. 


Electronic Engineers and Physicists— Positions 
are open on the research and development staff 
for senior and junior electronic engineers and 
physicists. Unusually interesting and challeng- 
ing R&D projects in advanced data processing 
systems and electronic circuitry. Excellent work- 
ing conditions. Salaries at high industrial levels, 
commensurate with experience and ability. U.S. 
citizenship required. Applications are kept in 
strict confidence. Send résumé and salary re- 
quirement to Code 13, Paul Rosenberg Asso- 
ciates, 100 Stevens Ave., Mount Vernon, N.Y. 


Engineers—Engineers, Scientists, and Mathe- 
maticians. Diversified positions available in- 
volving research in magneto-hydrodynamics, 
high-temperature gas dynamics, and thermoaero 
engineering for advanced propulsion and space 
systems; design and development involving me- 
chanical, aerothermo design and analysis, control 
systems, performance analysis, test, development, 
and project engineering; applied mathematics 
and programing in a computer (IBM 704) and 
mathematics group. Send résumé to Felix 
Gardner, Fairchild Engine Division, Fairchild 
Engine and Airplane Corp., Deer Park, L.I., N.Y. 


Hydrodynamicists—Experience in aircraft or 
marine hydrodynamics is desirable. However, 
aeronautical engineers with aerodynamics ex- 
perience will be considered. Minimum of 2 years 
required. Projects now include research and de- 
velopment in seaplanes and several phases of 
Polaris program. Preliminary Design Seotnoers 
—5 to 10 years’ experience in design and analy- 
sis. Technical writing ability is essential. These 
positions offer excellent growth opportunities 
with expanding prime contractor located in New 
York City. Contact: Chief Mechanical En- 
Corp., 13-10 111th St., College Point, 


891. Teaching and Research—Available for 
February 1959, positions with rank of Assistant 
Professors, Instructors, and part-time Graduate 
Assistants in engineering mechanics for both 
teaching and research. Excellent opportunities 
for graduate study. 


Available 


884. Physicist—B.S. (Physics) and M.A. 
(Math.); age 35. Employed as aeronautical re- 
search engineer (flight systems) GS-14, Step 6; 
Career appointment at $12,555. Nature of 
employment; operations research/astronautics. 
Two years in grade at present classification; also 
1/2 year in grade as Supervisory Physicist GS-14. 
Other: 2 years as Physicist (General), 3 years as 
Physicist (Optics), 11/2 years as research optical 
‘and illuminating engineer, and 2 years’ military 
service (Radioman). Desires a career appoint- 
ment to a GS-15 position or appropriate employ- 
ment in private industry. Will consider reloca- 
tion. Will forward résumé on request. 


_ 886. Washington Representative—Excep- 
tionally wide span of high-level technical-man- 
agement experience in Government and in aero- 
nautical industry R&D, long-range planning and 
customer relation activities. Graduate aeronau- 
tical/mechanical engineer with mature judgment, 
Plenty of initiative and drive, and unbounded 
ambition. Total of over 20 years of professional 
background in aircraft-missile-space vehicle sys- 
tems; with particularly outstanding capability 
and knowledge of propulsion systems require- 


ments, design, development, engineering, opera- 
tional usage, and related problems. Conversant 
and current on space problems and R&D, and 
complex of Government agencies and specific per- 
sonnel concerned with various phases of National 
Space Program. Seeks major assignment and 
senior responsibility as Washington Representa- 
tive of company needing new approach and/or 
better coverage and contacts with Government 
R&D and long-range planning groups. Corre- 
spondence strictly confidential. Résumé or per- 
sonal interview on request. 


887. Management Assistant—Age 31. B.S. 
degree in Industrial Administration from Yale 
University. 7 years aircraft industry experience 
in close association with engineering and research. 
Registered Patent Agent, 4 years experience 
preparing and supervising the prosecution of 
patent applications. Presently responsible for 
the handling of all patent matters including 
contractural obligations. Current and historical 
knowledge of developments in the airframe and 
rotary wing fields. Previous successful sales 
experience and sales engineering training program 
in industrial products. Proved administrative 
ability includes the current supervision of two 
departments with continual high level association 
with management. Desires position of greater 
responsibility and promise. Southern California 
area preferred, 


888. Executive—-Experience as Vice-Presi- 
dent—Operations of an electronic firm. B.S. & 
M.S. in Aero., R.P.I. Unusual combination of 
abilities in technical, management, and business 
activities in electronics, missiles, and rocket 
motors. Familiar with astrophysics and ad- 
vanced space vehicle concepts; capable of form- 
ing or directing a space division; as assistant to 
the president or vice-president; director of 
advanced planning. All correspondence strictly 
confidential. 


890. Aeronautical Engineer—Analytical engi- 
gineer with Ph.D., M.A.E., 18 years experience 
in aerodynamics, dynamics, structures, thermo- 
dynamics, dealing with research and develop- 
ment of subsonic through hypersonic and bal- 
listic aircraft and missiles, much of it at pro- 
gressively high supervisory levels. Numerous 
publications. Interested in position involving 
responsibility for these areas with established air- 
craft or missile manufacturer, minimum salary 
of $20,000. Detailed résumé furnished upon 
request accompanied by brief description of 
position under consideration, 


Reviews 
(Continued from page 102) 


in French and Russian. Study of the deflection 
of a stream of ideal incompressible fluid in steady 
motion. Includes development of a numerical 
method, presentation of an illustrative example, 
—, evaluation of theoretical and numerical 
results. 


Water-Based Aircraft - 


Ultraschallwelle am Tragfliigelprofil bei Hohl- 
sog. II. F. Numachi. Forschung Gebiete Ing., 
Ausg. A, No. 3, 1958, pp. 73-89. In German. 
Discussion of tests showing the effect of static 
pressure and water temperature on the frequency 
dependence of the mean sound pressure. The 
tests were performed as part of an investigation on 
ultrasonic waves produced by cavitation behind 
hydrofoils. 

Kavitationsblasen und Ultraschallwellen am 
Tragfliigelprofil. F.Numachi. Forschung Gebiete 
Ing., Ausg. A, No. 4, 1958, pp. 125-132. In 
German. Investigation of the development of 
cavitation bubbles on hydrofoils studied in a 
water tunnel by means of high-speed photog- 
raphy. 


Books (Continued from page 111) 


analyzing and determining the performance 
characteristics of the gas-turbine power plant, 
the turboprop engine, the turbojet engine, the 
ram-jet engine, and liquid-propellant and solid- 
propellant rocket engines. The material is 
based on courses in jet propulsion given by the 
author since 1946 to graduate students at Purdue 
University and contains the following features: 
the notation for each chapter precedes the 
chapter; a large number of illustrative examples 
have been worked out completely; derivations 
of principal equations are explained in detail; 
numerous exercise problems are included with 
their answers; and references are presented 
at the end of each chapter as a guide to further 
study. 

Dr. Zucrow is Professor of Gas Turbines and 
Jet Propulsion at Purdue. 


TECHNICAL DRAWING 


Technical Drawing. 4th Ed. Frederick E. 
Giesecke, Alva Mitchell, and Henry Cecil Spencer. 
New York, The Macmillan Co., 1958. 844 pp., 
illus., diagrs. $10. 

This new edition of a standard reference covers 
all the basic techniques in technical drawing and 
incorporates the latest standards and practices, 
including the ASA Y-14 drafting standards. 
Many of the chapters are new or have been com- 
pletely revised and reorganized, and the text 
contains over 700 completely new figures and 
air-brushed illustrations. 


VIBRATION 


Engineering Vibrations, With Applications to 
Structures and Machinery. Lydik S. Jacobsen 
and Robert S. Ayre. New York, McGraw-Hill 
a Co., Inc., 1958. 564 pp., diagrs., tables. 
$10. 
This introduction to the analysis of technical 
vibrations of linear and nonlinear systems is 
intended for the practicing engineer and the 
student. In view of the modern interest in shock 
problems, the book emphasizes the transient state 
of motion and considers the steady state a special 
one. However, many cases of steady-state vibra- 
tion are included. Classical analytical methods 
are used where feasible, and extensive use is made 
of approximate methods, including the phase- 
plane graphical method for the step-by-step 
solution of transient problems in both linear and 
nonlinear systems and the Ritz averaging method 
for solving steady-state nonlinear problems. 

The authors are, respectively, Professor and 
Chairman, Department of Mechanical Engineer- 
ing, Stanford University; and Professor and 
Chairman, Department of Civil Engineering, 
The Johns Hopkins University. 


Random Vibration, Notes for the M.I.T. 
Special Summer Program, June 23-July 3, 1958. 
Edited by Stephen H. Crandall. Cambridge, 
Mass., The Technology Press of the Massachu- 
setts Institute of Technology, 1958. 406 pp., 
diagrs., tables. $10. 

These notes were written especially for engi- 
neers who are already familar with classical 
vibration theory and who need an introduction 
to the random vibration problem which has be- 
come important in recent years in the design 
and testing of missiles, jet aircraft, and other 
vehicles subject to random loadings. All the 
required basic notions of probability and statistics 
are developed from first principles without 
assuming any previous training in statistics. 
The first six chapters present the basic principles 
and background. The last six chapters discuss 
specific problems of design and testing. 

Contents: (1) Mechanical Vibrations with 
Deterministic Excitation, Stephen H. Crandall. 
(2) The Description of Random Processes, 
William M. Siebert. (3) Stochastic Processes of 
Mechanical Origin, Hillel Poritsky. (4) Statis- 
tical Properties of Response to Random Vibration, 
Stephen H. Crandall. (5) Structural Damping, 
Theodore A. Pian. (6) Fatigue of Metals, 
Fank A. McClintock. (7) Instrumentation for 
Random Vibration Analysis, Thomas P. Rona. 
(8) On the Response of Structures to Random 
Pressures and to Jet Noise in Particular, Alan 
Powell. (9) Estimation of Sound-Induced Missile 
Vibrations, Ira Dyer. (10) The Basis for the 
Design of Simulation Equipment, Kenneth J. 
Metzgar. (11) Technical Characteristics of 
Simulation Equipment, Dorman E._ Priest. 
(12) Mechanical Design for Random Loading, 
Robert M. Mains. 


1958 National Telemetering Conference Report 


Price—$4.00 


Special Publications Dept., Institute of the Aeronautical Sciences, Inc., 2 E. 64th St., New York 21, N.Y. 
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Able-One...a new apogee in scientific teamwork! 


Preparation and execution of an undertaking such as the United States’ IGY space probe demanded the participation 


and exceptional efforts of 52 scientific and industrial firms and the Armed Forces. The Advanced Research 


Projects Agency and the AFBMD assigned Space Technology Laboratories the responsibility for the project which was carried 


out under the overall direction of the National Aeronautics and Space Agency. One measure of this 


teamwork is the spectacular success of the Able-One flight into outer space. 


Ist stage: Vehicle, Douglas 
Aircraft Thor IRBM; propul- 
sion, Rocketdyne; airframe, 
control, electrical and in- 
strumentation, Douglas Air- 
craft; assembly, integration, 
and checkout, Douglas Air- 
craft. 


Inquiries 

concerning openings 
on our staff will be 
welcomed by 


Aero/Space Engineering - 


2nd stage:Propulsion system 
and tanks, Aerojet-General; 
control, electrical, instru- 
mentation, accelerometer 
shutoff, and spin rocket 
systems, STL; assembly in- 
tegration, and checkout, STL. 


3rd stage: Rocket motor, U. 
S. Navy Bureau of Ordnance 
and Allegheny Ballistic 
Laboratory; structure and 
electrical, STL; assembly, 
integration, and checkout, 
STL; ground testing, USAF’s 
Arnold Engineering Develop- 
ment Center. 


~ Space Technology Laboratories, Inc. 


5730 Arbor Vitae Street, Los Angeles 45, California. 


December 1958 


Payload: Design and pro- 
duction of Pioneer, the pay- 
load of the Able-One vehicle, 
was conducted by STL in 
addition to its overall tech- 
nical direction and systems 
engineering responsibility 
of the Air Force Ballistic 
Missile Division project. 
This highly sophisticated 
package included a NOTS TV 
camera and transmitter and 
Thiokol rocket motor. 
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Month Page Month 
ACCESSORIES & COMPONENTS Evolution of the Air-Space Industry, Gen. Orval 
Pneumatic Motors for Aircraft Actuation Systems, Cock UGH Aug. 
Dec. 44 IAS Presidents, 1958-1957. Feb. 
Pneumatic System Design, J. V. Dymkowski.... Mar. 50 July 
AERODYNAMICS Realm of the Airman—Unbounded, Brig. Gen. 
Autorotation of Fuselages, Mark H. Clarkson..... Feb. 33 June 
Calculations by the Method of Characteristics, The Scientific Approach, Kenneth S. M. Davidson 
teristics for the T-37, Harry R. Clements...... Apr. 38 Space Technology and the NACA, Hugh L. 
Hypersonic Aerodynamic Factors in Performance, Toward a Higher Jan 
Guidance, and Control, William H. Dorrance.. May 30 Toward Unlimited Horizons................... Sept. 
Some Effects of W ind and Temperature Gradients EDUCATION & TRAINING 
on the Design of Missile Flight Control Systems, : 
AEROELASTICITY Observations on Engineering Education, Frederick 
Equivalent Configurations in Flutter Analysis, Emmons Terman Dec. 
Nov. 55 Should the Scientist Communicate?, Isaac Asimov. Jan 
AEROTHERMOELASTICITY ELECTRONICS & ELECTRICAL EQUIPMENT 
34 Calculations by the Method of Characteristics, 
el Under Varying Stress, Leopoldo V. N 66 The Challenge Is Here—Now (Editorial), L. V. 
AIR TRANSPORT Electronic Simulation for the Jet Age, Edward G. 
50 Equipment Cooling Techniques for Supersonic 
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GITS HH-TYPE SEAL SERIES 
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PACKING 


“ff. 


(UE 


Y} WEDGE PACKING RING 


VITON “A” 


All packings illustrated are available with new 
Viton “A” rubber compound, for highest tem- 
Perature resistance and maximum resistance to 
aircraft and hydraulic fuels and lubricants. 


SHELL 

ADAPTER 
SEPARATOR 

SPRING 

FLAT PACKING RING 
SEAL RING 


Extra Pleribility For 
Gour Seat ptpplications! 
ONE SEAL ENVELOPE 
WITH CHOICE OF g 
FIVE SEAL PACKINGS 


Use of this one standard Gits HH-type seal envelope — i 
with your choice of the five seal packing arrangements ¢ 
illustrated at left — permits effective sealing (in the same 
seal cavity) over the widest possible range of operating 
conditions. And all these Gits Shaft Seals meet standard 
minimum space requirements of the aircraft and missile 
industry. 


a Standard metal parts are stainless steel, except when 
the Gits Engineering Department recom ends 
materials to suit ‘specific applications. 


1e sealing and packing members are engineered of z 
proper materials to suit the operating of | 


ts maintains the most facilities 
‘engineering, research, development and testing, as — JT 
ell as the most modern manufacturing equipment. 
The Gits Engineering Department, with almost half a _ 
century of experience, has the know-how to blend — 
roper materials with outstanding design, to make = 
seals work for Send full infaemetion. 


850C South Kilbourn Avenue Chicago 23, Illinois 


NEW! Gits engineusing advancement practically 
eliminates hysteresi drag. Write for full details. 


K SSS 
4 
NN IN xX) 
| 
| 
; 
i 
| 
i 
i 
i 
a 
| 
| 
i 
| 
| 


reliable 


duct couplings / duct supports 


Couplings provide metal-to-metal seal, fast 
disconnects, for high pressure, high temper- 
ature air ducts. Standard diameters 1” to7”, 
specials to 36”. Separate or integral duct 
supports. Many materials. 


pneumatic controls 


Multi-function weight-saving air valves and 
regulators manufactured to missile toler- 
ances. Adequate staff for fast design and 
production changes. 


Janitrol development and test facilities pro- 
vide proof in advance of reliable perform- 
ance in service. 


Platular* heat exchangers 


Combine efficiency of plates with strength 
of tubes into new economical modular de- 
sign. Can fit into cramped, odd-shaped 
spaces in missiles and high performance 


aircraft for great variety of applications. 
*Trademark of Surface Combustion Corporation, 


ground support liquid heaters 


Standard units for vehicle, space, and fuel 
transfer applications. Available in capaci- 
ties from 90,000 to 1,000,000 Btu/hour and 
can be combined easily for greater output. 
Now in service in a wide range of ground 
support equipment. 


Contact your Janitrol representatives when 
you need components or systems for heat 
transfer or air control. Janitrol Aircraft 
Division, Surface Combustion Corporation, 
Columbus 16, Ohio. 


pneumatic controls « duct couplings & supports + heat exchangers 
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THE VITAL DIFFERENCE 


Always ready for use 


Non Aging — ready for instant serv- 

ice at any time, whether measured 

by clock or calendar —that’s medium 

and high pressure Fluoroflex®-T 

hose fabricated from a compound of 

Teflon® resins. Working life is un- 
. limited for practical purposes. 


Permanent reliability is assured by 
a manufacturer with complete con- 
trol of hose production, as well as 
fitting and assembly fabrication. It 
is confirmed by use on virtually all 
liquid fuel and many solid fuel mis- 
siles produced to date ... proved by 


Always reliable in use 


years of in-flight service on mili- 
tary and commercial aircraft. 


Handles the most corrosive fluids at 
temperature extremes, including the 
exotic fuels. Fluoroflex-T hose as- 
semblies are ideal for use in launeh- 
ing and fueling systems as well as 
in the fuel and hydraulic control 


systems —up to 3000 psi. Their 


slender silhouette and compact fit- 
tings conserve valuable space in con- 
fined missile envelopes. 


Vital Facts About Teflon. End prop- 
erties of products made from Teflon 


powder can change significantly 
with even minor or accidental alter- 
ations in processing. Your best 
guarantee of absolute reliability is 
the manufacturer’s experience. 
Specify Fluoroflex-T for the hose 
that’s backed by unequalled experi- 
ence in fluorocarbon hose. 


This 64-page aircraft 
plumbing handbook gives 


Fluoroftex-T hose and hose 


on request. Dept. 178. 


® Fluoroftex is a Resistoflex trademark, reg., U.S. pat. off. 
@® Teflon is DuPont's trademark for TFE fluorocarbon resins. 


Originators of high temperature fluorocarbon hose assemblies 


CORPORATION 


Roseland, New Jersey - Western Plant: Burbank, Calif. - Southwestern Plant: Dallas, Tex. 
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Now 
on Duty 
with the Navy 


.. Temco’s TT-1 


Primary 
Jet Trainer 


Aero/Space Engineering - 


Now on duty with the Navy, Temco’s TT-1 Pinto is an advance-guard 


- aircraft.. first to introduce the concept of an all-jet syllabus for 


aviation training. And already, while still under evaluation, the Pinto 
is growing .. stepping up greatly in power, agility and safety. 


Designed from the very beginning for growth through simple modifica- 
tion, the production Pinto will be equipped with a Continental J69-T-25 
engine in place of its J69-T-2. This engine changeover will be accom- 
plished without noticeable change in outward appearance, without 
significant internal changes. Further modifications will extend the 
Pinto’s ability to carry more equipment. . let it grow with the man.. 
make it capable of performing almost the entire primary/basic 
syllabus at considerably less than half the cost of any other jet trainer 
available or under development. 


This sleek, speedy jet trainer was designed, developed and produced 
entirely by Temco. And while it is a prime example of the unusual 
talents and capabilities Temco possesses, it is just one phase of 
Temco’s widely diversified work. Other phases are research and 
development in the field of advanced weapon systems . . new develop- 
ments and fabrication techniques in stainless steel, titanium and 
other high temperature materials. All part of Temco’s continued 
pioneering of the ‘‘total package’’ concept of design, tooling and pro- 
duction of aircraft and missiles . . of its complete weapons systems 
management capabilities. 
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In the new supersonic B-58 Hustler: 


The new B-58 Hustler is the first aircraft to 
take maximum advantage of Epon resin bond- 


ing strength. 


Epon adhesive tape is fitted to close toler- 
ances; is used to bond metal to core and metal 
to metal. 


Epon Adhesive 422 tape is cut to match the 
template for the outer skin section of Con- 
vair’s new B-58 Hustler. 


Here, the “corncob,” a honeycomb insert em- 
bedded into the fuselage bead, is bonded by 
Epon 422 adhesive tape to the inner skin. 


Epon’ resin-bonded structures 
resist skin temperatures up to 500'°F'! 


The new B-58 Hustler, made by Con- 
vair Division, General Dynamics Corp., 
is a significant design achievement . . . 
and is the first supersonic aircraft to 
make maximum use of Epon resin- 
bonded “sandwiches” of aluminum 
skin-fiberglas honeycomb panels. 


Epon Adhesive 422, a glass- 
supported tape, was chosen to meet the 
unique requirements for metal-to-core 
bonding because: 


SHELL CHEMICAL CORPORATION 


e High-temperature resistance — Epon 
Adhesive 422 maintains a high degree 
of strength from —70°F to 500°F. 

e Light weight—With high-strength 
Epon Adhesive 422, honeycomb panels 
can replace heavy substructure and the 
thick skin riveted to it, providing a 
substantial overall weight saving. 

e Lowered air resistance— Epon Adhe- 
sive 422 makes possible aerodynami- 
cally smooth surfaces. 


CHEMICAL SALES DIVISION 


Atlanta * Boston Chicago Cleveland Detroit Houston Los Angeles Newark New York San Francisco St. Louls 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Linfited, Montreal « Toronto « Vancouver 
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e Eliminates critical stress problems 
—Stress is uniform over the entire 
Epon resin-bonded surface. Local 
stress concentration which occurs with 
conventional fasteners is eliminated. 


Perhaps Epon Adhesive 422 or other 
Epon resins may be able to solve a de- 
sign problem for you. For information, 
write us now. 


Epon resins are the epoxy polymers made exclu- 
sively by Shell Chemical Corporation. 
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Honeycomb 


by the pioneer in honeycomb 


HEXCEL—world leader in honeycomb, basic source 
for aluminum, stainless, glass fabric and cotton 
honeycomb . . . largest tech service staff... R « D 
trailblazers . . . high temperature honeycomb 
pioneers . . . product superiority from patented 
processes, special machinery ... 
largest manufacturing facilities. 


The complex instrumentation of Pioneer was contained and pro- 
tected by Hexcel fiberglass honeycomb. This sandwich structure, 
molded by Summit Industries of Gardena, California, gave Pioneer 
extraordinary strength with an absolute minimum of weight. 


HEXCEL propucts INc. 


World leader in honeycomb...now first in space 


Home Offices: 2332 Fourth Street, Berkeley 10, Calif. 
Plants: Oakland and Berkeley, Calif.; Havre de Grace, Md. 
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SOUND-LEVEL 
METER 


FEATURING: 


NEW Package — Smaller, lighter, easier to handle; only 
74 lbs. with batteries. 


NEW Microphone — Shure 98B99 Rochelle-salt-crystal type 
has smooth response from 20c to 8 kc. 


NEW Horizontal Position for Microphone — keeps micro- 
phone away from instrument cabinet and operator’s body; 
minimizes disturbance of sound-field. 

NEW Calibration Check — Built-in reference circuit elimi- 
nates need for 115-volt, 60-cycle line; permits convenient 
instrument calibration anywhere. 


NEW Calibrated Microphone Sensitivity Adjustment — 
changes reference voltage allowing quick and convenient 
resetting of amplifier gain when using specialized micro- 
phones. 

IMPROVED Signal-To-Noise Ratio — Achieved by am- 
plifier redesign. Microphonics caused by vibration 
and air-borne sounds have been further reduced 
through use of low-noise cable and improved shock 
and vibration mountings. 


IMPROVED Sound-Level Range — Direct reading from 
24 to 150 db. 


IMPROVED Stability — A voltage-reference diode maintains 
constant plate voltage on first two amplifier stages. Second 
stage is now a pentode, permitting greater gain and allowing 
the use of more feedback around main amplifier. The output 
stage has been changed to a transistor emitter-follower. 
IMPROVED Frequency Response results from — 

1. Smoother microphone frequency characteristics 

2. New attenuator with improved frequency response 

3. New amplifier with greater bandwidth 
4. 


Weighting networks that fit design center of ASA char- 
acteristics more closely 


5. New indicating meter with no frequency error 


IMPROVED Waveform Response — A new quasi-rms-read- 
ing meter approaches true rms response more closely than 


do older types. 
PLUS. ee SOUND-LEVEL-METER ACCESSORIES 


Type 1551-B 


Sound-Level Meter $395 


@ Spectrum Analyzers for narrow-band, broad-band, and impact-noise 
measurements. 

@ Condenser and Dynamic Microphones for measurements to 200 db 
and for better frequency response — dynamic microphone for use 
with long cable runs. 

@ External A-C Power Supply where continuous use of Sound-Level- 
Meter is required; mounts directly on meter end. 


@ Vibration Pickup for measurement of vibrating-body displacement, 


velocity, and acceleration. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


NEW YORK AREA: Tel. N. ¥: WOrth 4-2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400 
WASHINGTON, D. C.: Tel. JUniper 5-1088 
LOS ANGELES 38: Tel. HOllywood 9-6201 


PHILADELPHIA: Tel. HAncock 4-7419 
SAN FRANCISCO: Tel. Wiitecliff 8-8233 
in CANADA, TORONTO: Tel. CHerry 6-2171 
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@ Sound-Level Calibrator for establishing overall sensitivity from 
Sound-Level-Meter microphone to indicating meter. 


@ New Leather Carrying Case protects 1551-B in transit, has strap for 
— carry; upon swinging cover flap open, instrument is ready 
use. 


Write for the G-R 
Sound Bulletin for complete information 


WE SELL DIRECT. Our District Sales 
Offices are staffed by engineers especially 
trained to help you in the selection of instru: 
ments and measuring systems best suited 
to your needs. We welcome your inquiries — 
will help solve your problems. 


1 
r 
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VERTICAL FLIGHT. 


In either type of VTOL aircraft, control systems must provide 
precise and positive transfer of motion under all operating 
condiians. Regardless of size, a Shafer Aircraft ae 


for its envelope dimensions and weight tha 
-Self-aligning antifriction bearing available. 

Shafer engineers have more experience with design 
requirements of successful vertical flight control system 
than any other group in the industry. Consulted ath in 
design they can save valuable space 
Sater Self ligning Aircraft Bearings. 
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performance, call on’Snater's specialized design 
Burlington Avenue, Downers Grove, II 
XUM 


No matter what you make... 


_ look to these two general purpose steels 
to standardize, simplify, and save money! 


4340 THROUGH-HARDENING 4620 CARBURIZING 


4340 stands alone among medium carbon steels in its 


heavy cross section. 


> 
Ca Swe. Easy to Get . . . Both these steels are carried by many Steel Service Centers from 
coast to coast . . . ready for delivery on a “next door” basis. For a list of names 


RY Sts and addresses of Steel Service Centers that carry AISI 4340 and 4620, write us. 
THE INTERNATIONAL NICKEL COMPANY, INC. 
New York 5, N.Y. 


| WAREHOUSE ASSN. 67 Wall Street 
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4620 is a carburizing type that has consistently 


ability to provide maximum strength, ductility, tough- _ proved itself the ideal steel for a wide variety of car- 
burized parts. 4620 is easy to carburize and has a 


ness and resistance to fatigue in parts of medium to 
minimum tendency toward distortion in heat treatment. 


TRADE MARK 
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| 
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“SPACE CHESS,” a painting by Simpson-Middleman, a doubly-gifted team of 
artists with a scientist’s penetrating insight. They portray here ‘‘a chess-like 
game played in a segment of space on a skewed board with pieces of uncertain 
value against an unknown antagonist. The next move is unforeseen—it will 
come out of the dark—it will be history’s most fateful gambit.” 


Space-age openings at Boeing 


Advanced projects under contract at Boeing include 
Minuteman, a solid-propellant intercontinental bal- 
listic missile, and Bomarc, America’s longest-range 
area-defense supersonic guided missile system. Also 


underway at Boeing are studies for orbital, lunar 


and interplanetary systems. 

These programs, along with extensive advanced 
research efforts at the frontiers of science, have 
created some of the nation’s truly outstanding career 
opportunities for engineers and scientists. 

There are openings at Boeing, now, in research, 
design, manufacturing and development, in such 
advanced areas as celestial mechanics, glide vehicles, 
space trajectories, high speed drag and heating effects 


in space flight and re-entry, anti-submarine warfare 
techniques, gas dynamics, nuclear physics, solid- 
propellant rocket engines, infrared techniques, anti- 
missile missiles, advanced electronics, and ion and 
plasma production and manipulation. 

Boeing’s space-age orientation, exemplified b 
advanced studies now underway in ballistic, orbital, 
lunar, interplanetary and advanced defense systems, 
has already laid a foundation for continuing leader- 
ship in the future. Engineers and scientists of all 
categories find at Boeing the kind of forward-striding 
environment that means dynamic career growth. 
Dropa note now to Mr. Stanley M. Little, Dept. A-83, 
Boeing Airplane Company, Seattle 24, Washington. 


BOEMM 
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snew MIN-KLAD |p 


This one new product 
answers 4 basic thermal 


mechanical requirements 


high heat capacity 
plus erosion resistance 


/\ 


high strength 


1 New Min-Klad insulation is engineered and molded to your design requirements. 


Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of min<K) insulation! 


New Min-Klad insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 


Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 
effective high-temperature materials: 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation. 


Does more than plastic alone 


Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidity! 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 


It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M’s Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 
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lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 


Wide range of applications 


Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface...or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 


Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
requirements? Upon request, we'll be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


. 
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EXTRUSION * CASTING « FORGING « FABRICATION 


Metals shaped under Micro Controls 


From melt to finished product, steel and 


CuRMET quality is more than inspec- 
other premium alloys are under constant, tion . . . though the most modern flaw F 
critical surveillance at the Metals Proc- detection methods are employed . . . it is : 
essing Division of Curtiss-Wright Corpo- the in-process control of metal flow that e 
ration. CURMET commercial products imparts premium properties and adds to R 


have the same built-in precision qualities 
that have steadily surpassed rigid military 
and commercial specifications for many 
years. 


service life. 


EFFECT OF TEMPERATURE ON IMPACT STRENGTH OF A-286 


70 


| 
TRANSVERSE LONGITUDINAL 


CURMET processing with accurate metallurgical control 

| | | | | is typified by this microphoto of a precipitation hard- 

ening, high temperature alloy extrusion (A-286) show- 

ing uniform longitudinal and transverse grains. 

| | Metallurgical examination of the extrusion shows uni- bg 

° 200 400 600 800 1000 1200 formity of microstructure, assuring consistently high 
al mechanical properties throughout the full length. 


INSPECTION 


Permissible ultrasonic flaw indication for com- 


mercial products is 5% of wall thickness. 

Nuclear applications are specified at 3%. 

. High-performance A-286 alloy, when CURMET 
c= processed, consistently passes ultrasonic test- 


ing at the 112% level . . . with no defects 


‘CHARPY IMPACT STRENGTH — FT. LBS 


ULTRASONIC 


complex, solid or hollow, your product gains 
IMMERSION TESTING — OR — CONTACT TESTING quality by CuRMET in-process control. 


FOR FURTHER INFORMATION WRITE 4 


METALS PROCESSING DIVISION ) CURTISS-WRIGHT CORPORATION 
766 Northland Avenue Buffalo 15, New York 
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+f ‘ noted even under these rigid test conditions. 
CurRMET ultrasonic testing can be applied 3 
to your forged or extruded product by either 
eebeccscceestl the immersion or contact method. Simple or a 
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A darning needle or grain of sand? 
E/C?? 
A singularity in a field? 


A ratio of accelerations? 
How is it held together? 


Is there a region of anti-matter 
extant in the cosmos? 


The nature of matter is important 
to Allison because energy conver- 
sion is our business and matter is 
convertible to energy. Thus, we have 
a deep and continuing interest in 
matter in all its forms. 


Basic to our business is an intimate 
knowledge of every form of matter 
— solid, liquid, gaseous. We search 
for this knowledge to increase the 
effectiveness with which we accom- 
plish our mission — exploring the 
needs of advanced propulsion and 
weapons systems. 


LISON = 


« Division of General Motors, to y 
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TO ENGINEERS AND SCIENTISTS: 


Engineers capable of contributing to advances in 

the state-of-the-art and scientists who desire to do 
proof-of-the-principle research in the fields of 
propulsion systems, automatic controls, advanced test 
facilities and high temperature materials may find, 
here at Marquardt, the climate best suited 

to your interests and talents. 

May I suggest that you contact me? 


Roy E. Marquardt 


President 


AIRCRAFT CO. 


VAN NUYS AND POMONA, CALIFORNIA - OGDEN, UTAH 
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SERVO-SYSTEMS 
FORCE 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product —- SARGENT. 


SARGENT Manufacturing SARGENT 
FACILITIES including — _ BUILDS 
Research Machining & Grinding pe Servo-Systems 
Design Heat Treating, alltypes | Hydraulic Systems 
Development Plating, all types _ Integrated Packages 
Testing Inspection f Hydraulic Actuators 
Qualifying Assembly i) Hydraulic Valves 
Handaid of Excellence 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


— U.S. Supreme Court 
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Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


Since 7920 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 
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of All Mankind The National Aeronautics 
and Space Administration Announces 
its Authorization by the Congress 


of the United States 


For Peaceful Purposes and the Benefit 


To Direct and Implement U.S. Research Efforts 


in Aeronautics and the Exploration 


“The aeronautical and space activities of the United 
States shall be conducted so as to contribute materi- 
ally to one or more of the following objectives: 

(1) The expansion of human knowledge of phenom- 
ena in the atmosphere and space; 

(2) The improvement of the usefulness, performance, 
speed, safety, and efficiency of aeronautical and 
space vehicles; 

(3) The development and operation of vehicles capa- 
ble of carrying instruments, equipment, supplies 
and living organisms through space; 

(4) The establishment of long-range studies of the 
potential benefits to be gained from, the oppor- 
tunities for, and the problems involved in the 
utilization of aeronautical and space activities for 
peaceful and scientific purposes; 

(5) The preservation of the role of the United States 
as a leader in aeronautical and space science and 
technology and in the application thereof to the 


conduct of peaceful activities within and outside © 


the atmosphere; 

(6) The making available to agencies directly con- 
cerned with national defense of discoveries that 
have military value or significance, and the fur- 
nishing by such agencies, to the civilian agency 
established to direct and control nonmilitary aero- 
nautical and space activities, of information as to 


discoveries which have value or significance to 
that agency; 

(7) Cooperation by the United States with other 
nations and groups of nations in work done pur- 
suant to this Act and in the peaceful application 
of the results thereof; and 

(8) The most effective utilization of the scientific and 
engineering resources of the United States, with 
close cooperation among all interested agencies 
of the United States in order to avoid unnecessary 
duplication of effort, facilities, andequipment...”* 


The excitement, the importance, and the scope of 
the National Aeronautics and Space Administration 
are apparent, we believe, from our enabling act. 
Career opportunities at NASA are as unlimited as 
the scope of the organization itself. 


Please address your inquiry to the Personnel Direc- 
tor of any of the following NASA research centers. 
Your inquiry will be answered immediately, and 
will be treated in the strictest confidence. 


Langley Research Center, Hampton, Virginia 
Ames Research Center, Mountain View, California 
Lewis Research Center, Cleveland, Ohio 
High-Speed Flight Station, Edwards, California 


*Quoted from the National Aeronautics and Space Act of 1958. 
(Positions are filled in accordance with Aeronautical Research Scientist Announcement 61B) 


NA SA National Aeronautics and Space Administration % 
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A word 
about 

our 
Advertisers 


The many companies whose 


advertising appears in this issue 


are interested in you and your 


work. They are anxious to let 


you know what they are doing to 


help you solve research and 


design problems in missile, 


rocket, air, and _ spacecraft 


projects. 


AERO/SPACE ENGINEERING’s 


advertising pages keep you 


posted on new and improved 


materials, components, services, 


and supplies useful to your 


professional work. 


To request more information 


on any product or service ad- 


vertised, may we suggest you 
use the green self-addressed 
reply cards inserted at the end 


of this issue. No postage is 
needed. Our staff will be glad 
to forward all requests to the 
proper companies for direct 
reply to you. 


ENGINEERING 
2 E. 64th St., New York 21, N.Y. 
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The steel plowshare was the basic 
agricultural tool when Wyman-Gordon was 
established seventy-five years ago. At that 
time, it took approximately 50 per cent of 
£ the nation’s work force on farms to 
Z produce food for our country’s needs. 


a Whenever the ultimate is required in 
power, speed, endurance or reliability there is 
“ no substitute for a forging. Today, as 

~ for seventy-five years, Wyman-Gordon 
continues in the forefront in new 

% forging developments. 
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With today’s mechanical farm implements, it 
requires only 121/. per cent to feed our people. The 
development of modern farm implements, motor 
cars, trucks and tractors, railroad locomotives, and 
the “‘Mach era’’ aircraft and space vehicles, would 
have been impossible without forgings. 
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AIR DEFENSE COMMAND... 


the defense that never rests ! 


With a stern gaze toward the perimeter of the Northern Hemisphere, an eagle clutches 
a bolt of lightning symbolizing the strength and rapidity with which the U.S.A.F. 
Air Defense Command is prepared to fulfill its mission! Around the clock, for more 
than ten years, the men and women of the Air Defense Command have protected 
your home and country by bringing to life this symbol of the defense that never rests! 
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